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A famous French writer on gastronomy is responsible for the 
aphorism :—“ dis-moi ce que tu manges, et je te dirai ce que 
tues.” There is much wisdom in this epigram yet I believe that 
it contains only a moiety of the truth. The other half I should 
phrase thus :—“ dis-moi comment tu manges, et je te dirai ce que 
tues.” Taking together “ what one eats ” and “ how one eats it” 
we obtain an accurate index of one’s social development. In this 
instance it is not alone the manner which makes the man; no less 
important a share in the making is lodged in the matter; it can 
hardly be denied that this nice adjustment was in the poet’s mind 
when he wrote, 

“But civilized man cannot live without dining.” 

It is impossible to exaggerate the influence upon our well-being, 
both physical and mental, of a daintily set table, at which good, 
weil-cooked food is served by neatly attired, quiet, orderly and 
skilful servants, in an apartment so furnished as to soothe the 
senses and lull the willing guest into that holy calm which is the 
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concomitant of healthy receptivity. In our ordinary existence, 
nature or custom, as you will, imposes on us the obligation of 
three meals a day. Surely it is fitting and proper to aid the dis. 
charge of this obligation in all reasonable ways. While it js 
entirely correct to hold that a pleasant repast presupposes the 
presence around the board of congenial spirits, of a conversation 
touching upon subjects of interest just enough stimulating in 
their character to maintain an easy flow of talk, but skilfully 
piloted to avoid those topics which arouse antagonisms or heated 
discussion, we cannot ignore the part in this happy result played 
by the caterer, the steward, the waiters and last, but not least, 
the cook, who together lay the foundation upon which is erected 
that superstructure of wit, jest, badinage, anecdote and episode, 
the very demonstration and crown of an agreeable repast. It is 
possible to arise from a picnic of cold sardines and biscuit, washed 
down by spring water and feel that in the company with which 
we are honored ample atonement is found for any deficiency in 
the bill of fare. Such experiences must, however, be the excep- 
tion and not the rule. Life is not a continual picnic and proper 
respect for the demands of our appetite, not only as to “ what” 
but as to “ how” compels us to pay some attention to the details 
of the day’s triple ceremonial which, if not carried too far, will 
amply reward us in a genial satisfaction with our surroundings, 
a larger sympathy with our neighbors and a toleration or even 
rosy view of these sublunary affairs in general. 

There is a reverse side to this medal, reflecting the result of 
wilful or careless indifference to the art of the late lamented 
Brillat Savarin, which concerns us only in so far as it affects that 
chief aim of all naval officers—the good of the service. Unless 
gastronomy and the efficiency of the ship can be linked together 
as interdependent the former has no place in our technical dis 
cussions and its consideration in the pages of these grave and 
valuable proceedings is as out of place as a clown in a ball room. 
Let us see, therefore, whether or no good messing and a healthy 
tone in the man-of-war’s atmosphere may not go hand in hand. 

It has, I fear, been the lot of other officers in the navy besides 
myself, on occasion, to serve on board of a ship where harmony 
was distinctly absent. The reason of this regrettable state of 
affairs differs of course with the individual case. Sometimes it 
may be found in the physical discomforts of the ship’s design; of 
the futile arduousness of the duty assigned her; or persistently 
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boisterous and inclement weather; or an over-tropical or over- 
boreal climate, too long extended ; or continued remoteness from 
dyilization ; or needless deprivation of communication with those 
at home; or the uneven administration of affairs on board; or a 

in who seems animated by the fiend’s desire to render all 
work difficult and distasteful; or an executive officer who fails 
to command the professional respect and personal esteem of his 
messmates ; in short, a host of reasons into whose enumeration it 
is not worth while to enter. I think, however, no one will deny 
that, in every instance coming within his knowledge, one condi- 
tion invariably obtained ; his mess was unsatisfactory, his bodily 
gutrition not a pleasure but an obligation imposed upon him by 
the necessity of supplying his physical wants. I am almost 
tempted to go so far as to assert that, on board of al/ unhappy 
ships, the mess, and by that I mean particularly the “ wardroom 
mess,” falls conspicuously short of what it might be and what it 
should be ; while on the other hand, no matter how unsympathetic 
or harsh the exercise of command on ship, that no ship is really 
unhappy wherein the “ wardroom mess” is properly conducted. 
While this may not be the unbroken rule, I am sure it has been 
my unvarying experience. 

I believe that too little attention is paid to this point by officers 
afloat; that they accept poor and badly cooked food, a slovenly 
table and slip-shod service as a matter of course, an unavoidable 
incident of the profession, a hardship to be endured patiently as 
one of the customary conditions of sea life. The incomprehen- 
sible part of this fatalistic attitude is that it is assumed with a 
resignation worthy of the cloistered nun by men who would not 
in their own homes tolerate for a moment the least departure 
from the daintiest standard. They receive uncomplainingly, at 
the hands of an Asiatic or African steward, what would produce 
adomestic quarrel only to be settled by the husband or wife taking 
atrip to North Dakota and its accommodating divorce court. In 
my judgment, their view is hideously incorrect. Our ships 
nowadays are generously supplied with everything essential, 
both in material and personnel, to a well ordered table and an. 
excellent bill of fare. It is only the apathy of the officers them- 
selves that is responsible for their not having everything about 
them of the nicest. That this opinion is not held as a theory 
but is based upon facts, I propose to show by repeating the story 
of what happened once upon a time in the Korea as related 
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to me by an officer whom I shall term “ X,” in deference to fis 
desire for anonymity. I hope he will forgive me for this guag . 
betrayal of his confidence. , 
“X” always maintained that the chief cause of indifferen 
food, wretched cooking, miserable servants and an unattractiye ; 
table lay in the dependence implicitly placed by the average nayal I 
officer upon the steward; that the steward’s place is and shoul 
be subordinate ; that he should only execute the orders received : 
from the caterer; and that the caterer must do something mor a 
than to act merely as the mess treasurer. For the benefit of his tc 
colleagues I am led to present the picture of “ X’s” active map pe 
agement in one case which he has been induced to quote at length, | 
leaving it to them to decide whether or not he was justified by ’ 
his practice in cherishing and expounding so radical a doctrine 
He began at the beginning and spun his yarn much as I a bil 
giving it. ah 
Some years ago he was assigned to duty as executive officer of 
a vessel about to be placed in commission. This was, by the way, = 
before the present liberal régime of the Navy Department wa cat 
instituted by which officers’ messes are furnished with chim, int 
silver, glass, table linen, etc., and when no small number ( 
dollars was exacted of each member of the mess in order to secure ex 
a “ mess outfit.” Practically nothing was provided by the govem boo 
ment except a few (a very few) cooking utensils; everything stat 
else had to be purchased by the officers themselves. It happened was 
that “ X ” preceded his messmates by a few weeks, having bem was 
ordered to duty in connection with preparing the Korea for adv. 
commissioning. As soon as the list of his messmates was com with 
pleted and made known, he addressed to each one a communi tod 
tion requesting authority to make temporary arrangements if full 
messing prior to their arrival. To these letters he received @ had 
all cases affirmative replies. Acting upon this authority, “X” his | 
shipped an excellent steward, an approved cook and a few me a re 
attendants, just enough to start with. From a restaurant on shor open 
he rented, temporarily, some china, glass, linen, plated ware, & the 1 
He then wrote that, instead of going to a hotel, the officers migit meth 
repair directly on board the ship where they would find thet not t 
rooms in readiness. As a fact they did so come and shifted imi natio 
the prescribed uniform for reporting to the commandant of & was 
navy yard. From the office of the latter officer they returned hims 
to the ship and reported to the commanding officer for duty, desir; 
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t having been hoisted. Immediately afterwards, the ward- 
room mess sat down to a decently spread table and partook of a 
good juncheon. An organization was effected, a caterer elected 
and empowered to buy the “outfit.” It would seem as if a mess 
beginning existence under such auspices could not fail of success. 
Unfortunately it belied its augury, and started down hill at once, 
surely and steadily. There were a few spasmodic bursts towards 
better things but the general decline was not interrupted although 
each month the members felt that it was impossible for things 
to be worse and that the change of caterership which occurred 
with every new moon must result in a marked improvement. In 
practically every case these fond anticipations yielded to keen 
disappointment. 

For nearly two years this deterioration continued. The mess 
bill was always high, the food was always poor, the servants 
always inefficient. Poor creatures! it was inevitably upon their 
guiltless heads that the universal dissatisfaction was vented. 
When not cowed by incessant rebuke they were indolent and 
careless. How, indeed, could they be expected to take more 
interest in their duties than did their masters? 

One day the caterer, whose traditional term of office had not 
expired, rose from his seat at the table, threw down the account 
book and with it tendered his resignation in forcible terms; he 
stated, what was known to all, that most of the china and glass 
was broken and the table linen worn out; he added that the mess 
was heavily in debt, owing several hundreds of dollars ; he mildly 
advanced as a saving clause that the storeroom was well filled 
with provisions ; and he concluded that he would have no more 
to do with the caterership. This officer had about completed the 
full tally of the occupants of the wardroom, each of whom had 
had his trick at the wheel and had resigned more disgusted than 
his predecessor with the annoyance of a thankless office. When 
a fesignation is tendered in such a spirit there are two courses 
open; One, to accept it as quickly as possible ; the other, to compel 
the recalcitrant gentleman to take an extra tour. As the latter 
method involves the certain punishment of the entire mess it is 
not to be highly recommended. In this case, the caterer’s resig- 
nation was accepted and a solemn stillness fell upon all. What 
was to be done? At this juncture “X” arose and nominated 
himself for the vacant office. His readiness to assume so un- 
desirable a task was greeted with a rapture which may be well 
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imagined. But “X” qualified his candidature by laying dow, 
certain conditions to be observed by the mess if it desired his 
services. In the first place, he stipulated that there should be no 
discussion of mess matters in public; no criticisms of the food : 
no reference to the cook or his cooking; to the steward or hiy 
delinquencies ; above all, no chiding of the mess boys; that any 
complaints touching mess affairs should be made in private tp 
him, promising that he would endeavor to remedy any defect i 
his attention were called to it in this manner, but firmly refusing 
to pay the least attention to a public complaint except to request 
that the mess discipline the officer guilty of so gross an infraction 
of its own rules; that he should not pose as a caterer in the 
readily accepted term; that things had reached such a pass that 
what the mess wanted was not a caterer but a dictator, a tyrant 
with complete powers ; that the mess bill would be fixed at thirty 
dollars per month ; that no additional assessment would be levied 
at any time for any purpose whatsoever ; that he should endeavor 
to pay off the indebtedness by careful regard to economy; that, if 
elected, he would accept the office for no definite period of time; 
that what he desired in common with the rest was to see the mess 
running in a satisfactory manner ; that as he could only please one 
person, to wit, himself, he would not undertake to satisfy some 
eighteen or twenty others ; that until the mess had arrived at such 
a condition, of which he alone should be the judge, there would 
be no election of a caterer; that a vote of want of confidence a 
the part of the mess would naturally end his tenure at any 
moment; that when the mess attained the degree of development 
at which he aimed he would then resign the caterership; that kt 
proposed to spend some of the mess money in unaccustomed ways, 
in order to secure the comfort of its members ; that he would not 
unless so desired, explain the nature of these outlays hoping that 
the officers would have sufficient confidence in his judgment and 
integrity to believe, without proof, that this money would & 
wisely laid out; that every member must, so far as mess mattes 
were concerned, yield cheerful and unquestioning obedience ® 
any of the directions which the caterer might formulate; last 
he desired a unanimous election. With the exception of @ 
foolish member who voted in the negative, as he explained ® 
“X” more in a spirit of jest than otherwise, all of these cond 
tions were accepted not only without reluctance, but with cage 
ness, and “ X ” took charge. 
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“xX” held to be true the very converse of service public 

, which exempts the executive officer from acting as 
caterer, believing that (if he only will) this individual is pecu- 
liarly fitted by the power lodged in his hands to establish and 
maintain the military virtues of an inflexible mess routine and of 
a high standard of drill and efficiency on the part of the servants. 
At this time the wardroom of the Korea left much to be 
desired on the score of neatness while the personal wants of the 
officers were attended to by the mess attendants in a slip-shod 
and perfunctory manner. “ X’s” first care, therefore, was to 
thoroughly clean the wardroom in every nook and cranny; to 
break out, scrub, and renovate the pantry which, by the way, was 
in close proximity to the officer’s sleeping apartments ; to make 
out stations for the boys so that each square foot of paint work, 
along the sides and bulkheads and over head, and each square foot 
of deck was the task of some particular boy and to define in writ- 
ing the scope of each one’s duty whether daily or periodical. As 
executive officer, “ X”’ possessed, as he admitted, certain great 
powers which had been wanting in his predecessors. He applied 
these powers by sending for the master-at-arms’ assistant (ship’s 
corporal was the rating in those days) and giving him charge of 
the wardroom and of the wardroom boys during the morning 
watch. This was the programme. When all hands were called 
he was to muster the boys at once, take them into the wardroom 
and see that each performed his allotted share of the general 
cleaning, the washing of the paint work and of the oilcloth on 
the floor, the polishing of the brass sills at the doors, and of the 
other bright work, etc. This done, each boy took the clothes and 
boots of the officers upon whom he waited outside of the ward- 
toom, brushed and folded the former, polished the latter, and 
returned all to the rooms ready for use when the owner awakened. 
Each officer’s bath was then prepared. The boys now were taken 
out on the berth deck and made to scrub themselves from top 
to toe; and, frequently, to change into clean clothes throughout. 
After this the officers were called and their breakfasts ordered. 
The master-at-arms’ assistant was warned that this duty must be 
executed on the part of the boys with promptness, thoroughness 
and, above all, with silence; that for the satisfactory performance 
of this duty he would be allowed $10 a month from the wardroom 
mess funds conditional upon there being no discontent in this 
Particular. Should complaint arise as to careless work on the 
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part of the boys or disturbing noises made by them during the 
morning watch, he would lose this honorarium but would still fe 
compelled to perform the duty. The change in the appearang 
of the wardroom and in the comfort of the officers was immediate 
As closing this part of the episode it may be said that no com 
plaints were ever made, so that the ship’s corporal enjoyed his 
monthly stipend of $10 to the end, while the officers entered upon 
a new phase of existence. Until after breakfast, at least, every. 
thing was as smooth and delightful as possible. 

The catering in the strict sense of the word, that is to say the 
making out of the bills of fare had up to this time been left, asig 
still the unfortunate custom, in the hands of the wardroom 
steward. As a result it was practically impossible to distinguish 
one dinner from another. Day after day the wardroom mes 
had practically the same menu. In order to introduce a new and 
unwonted variety, “ X” sat down at his desk the first evening 
of his encumbency and made out a general type of bill of fare for 
each of the three meals of the day. The breakfast was informal 
and consisted mostly of coffee, rolls and eggs, the latter in any 
shape the individual desired. Breakfast proper or lunch was at 
11 o'clock. It was rather a French “ déjeuner a la fourchette” 
For this, “ X ” decided that two hot dishes, a salad, fruit and 
black coffee would suffice; while dinner meant a soup, a fish,a 
roast, salad, dessert and fruit followed by black coffee. The 
question was how to arrange a series of bills of fare and avoid 
too frequent repetition. So he took another sheet of paper and 
beginning with dinner, wrote down in a column all the kinds of 
soup he could think of and which inquiry proved to be among 
the accomplishments of the cook. Another column was thet 
made following down every available kind of fish and way o 
cooking. The third column included the various kinds of meat 
such as beef, veal, mutton, turkey, fowls, etc., cooked in a numbet 
of different modes. The fourth and fifth columns gave a large 
variety of salads; and sweets. “X” now had the necessary ee 
ments for his table. To his surprise he found that he could easily 
make twenty odd dinner menus absolutely unlike each othe 
before having to repeat. These he arranged systematically # 
as to secure a pleasing variety; then into two books he writ 
these bills of fare, giving each its appropriate number. One of 
these books he retained, the other he placed in the hands of tt 
steward. A similar procedure yielded an equal number of memié 
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for lunch, or breakfast as ““ X” preferred to call it; these again 
were entered into the record books mentioned. In the case of 
lunch, certain dishes were improvised of what was left over 
unconsumed of the preceding dinner, thus saving much which 
would otherwise have been wasted. This whole planning occu- 
pied not more than a couple of evenings of “ X’s” time and it 
answered at one blow the vexed question of “ what shall we have 
for dinner tomorrow?” Every night the steward would come 
to the caterer, settle up his daily account of mess money received 
and expended and obtain his orders for the following day which 
usually took the form of “ Well, steward, we had No. 17 today, 
we will have No. 18 tomorrow.” Only by one who has sat down 
to the never-ending recurrence of the same dishes can the great 
relief in this change of living be appreciated. Instantly the whole 
tone of the mess altered while the actual work thrown on the 
caterer was practically nothing. 

“X” perceived that no matter how many officers were likely 
to be present at the table the same amount of mess money had 
always been expended each day and he knew, moreover, that the 
full tally of covers at the table had always been spread. The 
frequent result of the latter circumstance was a broad and desert 
waste of linen, when in port, unoccupied save that here and there 
a member sat without a neighbor, for oftentimes a bare half 
dozen of the entire mess would be present. Every day “ X,” 
therefore, speculated upon the probable number of those who 
would be on hand the following day. Knowing, as he well did, 
the habits of the mess, he could estimate very closely the number 
of places to set and the amount of food to be provided; there- 
fore, each evening he would tell the steward how many were 
expected at the mess the next day and would give him carefully 
considered directions as to the amount of food to be bought, 
placing in his hands barely sufficient money to cover this outlay. 
It was only at sea, as a rule, that all of the chairs were claimed 
by the officers ; so, the wardroom table being in two parts, it was 
possible for “ X ” to have one table fairly well filled, daintily set 
and decorated. Starting off with a heavy initial indebtedness, 
“X” was enabled to save enough money out of the mess bills to 
pay off the outstanding obligations with great promptness. 

Another feature of the new mess life was the cultivation of the 
aesthetic side of dining. “ X” bought handsome rugs and car- 
pets for the mess room floor ; he hung in the skylights baskets of 
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vines and flowers ; he bought pretty jardinieres for the table, ang 
kept them filled with plants; he replenished the mess outfit of 
white china, for ordinary and for sea use; he bought a handsom 
set of decorated china for mess entertainments; he renewed the 
glass and linen and bought additional silver meat platters ang 
dishes so that the service of the table might proceed on both side 
at once. After struggling for a while with the wardroom steward, 
he changed him for a more competent man. Finally after fou 
months or so of this new régime, wherein not a word of dissatis. 
faction ever reached his ears, he addressed to his messmates 4 
speech which ran somewhat as follows :—‘ Gentlemen, when | 
assumed the position of caterer I made, as you remember, a state 
ment that I would retain it until the mess should be running ina 
way satisfactory to myself. That end has now been reached;] 
am fully satisfied with the mess, with the food, with the cooking, 
with the table appointments and with the service. I may eveng 
further and defy any one of you to say that he has ever before 
afloat or ashore, lived as well as he is now living on board this 
ship.” 

To this challenge there was no answer. 

“When I took charge the mess was deeply in debt, its outht 
had literally disappeared. I have renewed the latter and dis 
charged its debts. Your wardroom is clean and it possesses many 
handsome decorations which make it a beautiful and attractive 
home. Your immediate wants are well provided for and the mes 
attendants are cheerful, respectful, and well trained. The wart 
room mess of this ship owes not a single penny and I hold ingy 
hand a bag containing $25 in gold for each member. Unde 
these circumstances I am justified in tendering my resignation 
and in begging that you accept it and choose my successor.” 

The answer came in a chorus of appeals to the effect “ Dont 
leave us now. You have brought us out of the wilderness. We 
are happy and more than contented and we implore you to retail 
the caterership. It does not take half an hour of your times 
day.” “X” could not remain insensible to this urgent demand 
neither could he deny the allegation that the whole business of 
running the mess consumed only a few minutes daily. So com 
plete was the organization that things ran as smoothly as clot 
work. He remained attached to that vessel a few months longet 
and only gave up the caterership when he received his ordett 
home. In the meantime, he paid out of the funds, for a hand- 
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some gift voted by the mess to the wife of a retiring and much- 
beloved captain; defrayed, without extra assessment, the whole 
share of the wardroom officers in a series of entertainments in 
a very hospitable port among a critical and refined community ; 
nevertheless he had increased the amount of gold in hand by 
another $10 and was contemplating a large reduction in the 
monthly mess bill. 

The typical and practical working of the schedule of bills of 
fare was shown in a sea passage of about ten days. At the bottom 
of the mess refrigerator was placed a heavy layer of ice; upon 
this were spread out the materials say for No. 10; then a layer of 
ice, then No. 9; another thin layer of ice, then No. 8; and so on. 
The result was that on the day of the ship’s arrival in port the 
wardroom mess dined sumptuously and wound up with ice cream, 
a luxury unprecedentedly rare in those days. All this was prior 
to the introduction on board our ships of cold storage rooms and 
ice machines. “X’s” story is corroborated by his messmates, 
who recall with pleasure the change from the poor messing, 
squalid table, and the absence of things pleasing to the eye in the 
mess room itself to the excellent fare and its aesthetic accompani- 
ments, the outcome of a very small application on the part of the 
caterer of the care and forethought which every officer must 
exercise in carrying out his daily tasks on board ship. If these 
things were more costly than the usual mess service I should 
only say that “ X’s ” methods were for those who can afford them, 
but this he distinctly assured me was not the case. They are 
productive not only of that harmony of spirit which renders the 
wardroom independent of irascible skippers and disagreeable 
duty, but also of a distinct economy in expenditure. There is 
really no excuse for a mess table whose only decorations are a 
bottle of unspeakable catsup, a cloth stained with the souvenirs 
of previous meals and a row of napkins each in its own ring 
proclaiming too unmistakably a second, or third, or sixteenth 
appearance. Officers owe it to themselves and to the good name 
of their ship to have everything as fresh and dainty as if they 
always expected ladies as their guests. 

Moreover, the same dignity and formality of service should be 
insisted upon at every meal without exception; otherwise the 
waiters grow slack and careless so that the presence of a stranger 
or two throws them into “ conniption fits” in which they stumble 
over each other and possibly spill the soup on some costly gown. 
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“X” mentioned quite incidentally a rule adopted by the ward 
room mess of the Korea at the beginning of the cruise, which 
he asserted had been of great value in banishing unfortunate 
topics of conversation. Either explicitly or implicitly, it may be 
found in the navy regulations, still he thought the mess wise jg 
giving expression to the unequivocal sentiment of its members, 
By this rule it was forbidden so much as to refer to the President 
of the United States, the Secretary of the Navy, the Commander. 
in-Chief, or the Captain of the ship. Whether for praise or 
blame their names were taboo. Moreover, nothing was permitted 
to be said to which a lady might not listen with “ ears unvexed,” 

Surely a few little silver bonbonniéres, even if not filled with 
Huyler’s best, a few similar dishes with olives and salted nuts, 
a handful of flowers in small cut glass bowls or silver vases, some 
sprigs of green about the center, a darkened room, the only light 
thrown by shaded candles on the table itself, spotless linen, not 
more than one or two vacant seats, all these cost next to nothing 
and they make dining a real pleasure, drawing messmates to 
gether in the bonds of a good comradeship which will inevitably 
manifest itself in a smart ship with an enviable record for general 
efficiency and a high standing in the target score. 

The individual napkin, mostly soiled, should be banished, “ X” 
averred, with the equally nauseous individual salt-cellar. Nice 
little breakfast napkins neatly hemstitched cost less than $1.504 
dozen. To keep them fresh, should be a regular duty of the mess 
attendants. Water and soap are not unprocurable on board ship, 
while an electric flat iron, at say $10 or $12, would make the press 
ing of two or three dozen daily, the work of a few minutes at 
most. 

Upon interrogation, I elicited from “X” a few hints drawn 
from his experiences which I take pleasure in repeating. He 
thought it most unwise to lock up mess money in stores unless 
absolutely required for an extended cruise at sea. Theoretically, 
he said, it is economical to buy in large quantities, practically 
it is better to live almost from day to day. A well-filled store 
room tempts to extravagance, sometimes to pilfering, on the part 
of the cook and steward. For example, the former’s failures go 
overboard and fresh supplies for a second trial come from the 
storeroom while no one is the wiser. Be liberal, he said, in sup 
plying the cook with special utensils and forms which encourage 
and facilitate loftier flights in his art. Few cooks, he found, cai 
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be trusted with pepper. Generally they use this condiment to 
conceal the defects in their work. The foundation of all his 
soups and satices being a rich stock, do not begrudge him the 
necessary materials in the shape of shins and knuckles. They 
seem to cost a good deal but in reality they are money-savers. 
Borrow from the French their “ pot au feu” and chuck into it the 
unused portions of joints and meat bones. It will yield an excel- 
lent “ potage maigre.” 

“X” was further good enough to show me a few of his 
schedules. No. 10 ran thus: 


Lunch. Dinner. 
Clam broth. Soupe a la Reine. 
Corned beef hash.* Lobster farcie. 
Lyonnaise potatoes. Stuffed breast of veal. 
Tomato salad. Mashed potatoes. 
Cream cheese. Summer squash. 
Fruit. Asparagus salad. 
Coffee or tea. Floating Island. 
Fruit. 
Coffee. 


No. 11 shows the lapping over from yesterday which makes 
for thrift: 


Lunch. Dinner. 
Fried pan fish. Vegetable soup. 
Minced veal on toast. Broiled fish. 
Baked potatoes. Boiled fowl. 
Baked apples and cream. White sauce. 
Fruit. Stewed potatoes. 
Coffee or tea. Stuffed peppers. 
Lettuce salad. 
Cheese. 
Farina with cream. 
Fruit. 
Coffee. 


When I inquired how he was sure of the quantities needed for 
these bills of fare he replied that every housekeeper knows them, 
if not intuitively then, by experience. He gave me the quantities 
he thought Nos. 10 and 12 would require but I have not cared to 
turn this appeal for better living into a cookery book. The earnest 
seekers after truth may consult Mrs. Rohrer, Miss Marion Har- 
land or other accepted authorities. 


*From the dinner of the preceding day. 
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For each season, a new set of schedules would be demanded, 
Moreover, he had found it expedient to authorize the steward to 
substitute other dishes for those named in the schedule if the 
market did not offer what was called for in proper quality or jf 
something particularly good was obtainable. For any departure 
from the written text, however, the steward had to make satisfac. 
tory explanation. The latter submitted his proposed list of pur- 
chases each evening to “ X” who discussed and amended, when 
necessary, calculated the probable amount of the whole bill and 
gave the steward the money. The latter’s “ rake off,” for which 
most wardroom messes appear to exist, must have been scanty at 
best, yet in the service today “ X ” believed it could be estimated 
by the hundreds of dollars every month. “X” thought that $30 
a month might fairly be charged when a great deal of entertaining 
was done, the wine included: that on our own coast, where stays 
in port are long, leaves of absence frequent, and the markets 
cheap and plentiful, $20 a month ought to be ample. A general 
level of habitual good living should be aimed at and banquets 
should be avoided at all hazards. He also condemned the foolish 
weakness of allowing any servant his ration, whether it be cook, 
steward or mess attendant. Nothing is gained thereby and the 
mess bill is just that much higher. 

I may be permitted to add a reflection of my own to the effect 
that the abolition of the evening dress coat and its replacing bya 
blue mess jacket similar to that which was in use when I entered 
the service would be a great blessing; it would by choice be 
habitually worn at dinner and would complete the picture of an 
attractive table surrounded by gentlemen in comfortable, easy, 
and befitting attire. 

I hope I am not wrong in thinking that “ X’s”’ methods very 
properly merit the consideration of all who would wish to raise 
the standard of living and lower the mess bill, producing results 
most striking in their outward effect while adding materially to 
the comfort of the wardroom messes and incidentally to that 
contentment which is an indispensable condition for every zealous 
officer and every creditable ship. 
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A STUDY OF ATTACKS UPON FORTIFIED HARBORS. 
By Lreut.-Compr. W. L. Ropcers, U.S. N. 
(Continued from No. 111.) 
Tue Caprure or Port Royat, S. C., rn 1861. 


A PURELY NAVAL ATTACK, YET UTILIZABLE ONLY THROUGH THE 
PRESENCE OF A SUPPORTING ARMY. 





The examination of the naval attack of harbors in our Civil 
War is particularly interesting, because with the navy, as with the 
army, the development of tactics during the war was very great, 
and starting with rather crude ideas in 1861, at the close of the 
war our practice was as far advanced as any nation has since gone. 

During this war our navy was used almost entirely in main- 
taining a blockade of the coast, and in patrolling the great rivers 
to aid the armies in the field. It seems that if we stop a moment 
here to study the respective fields of work of armies and navies 
it may serve to clear our minds so as to judge wisely as to what 
operations of coast and harbor attack it is proper to undertake, 
and therefore what points are likely to be attacked in force. Both 
the army and navy, of course, are merely instruments of diplo- 
macy and high politics; in a war the immediate object of any 
army or of any fleet under normal circumstances should be the 
destruction of the armed forces opposed to it, but when this has 
been done, the ultimate objectives of the two services are entirely 
different, that of the army being primary, and that of the navy 
being altogether auxiliary. 

In short, it is the duty of a field army after it has subdued oppo- 
sition, to Occupy the country, to convert itself into a territorial 
garrison and control the inhabitants, their jaws and their daily 
life, so that under this shield the profits of the industries and 
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commerce of the conquered country may be diverted to the tregs. 
ury of the conqueror. As extreme examples of this ultimate use 
of an army we have in ancient times, the occupation of the Roman 
provinces by the imperial armies, in modern times the occupation 
of India by Great Britain. Each case covers a period of centuries 
in which after every advance the invading and conquering army 
settled down in garrison, and under the imperial peace a great 
stream of tribute, more or less concealed under commercial forms, 
flowed to Rome or London. In each case the monotonous patrol 
and sentry-go of the ex-patriated legions was, with reference tp 
the home empire, productive labor, feeding and clothing millions 
of compatriots who never left their firesides. 

To be sure, conquering nations do not always care to recoup 
and reward themselves for their losses and efforts by an annual 
payment collected through the presence of a permanent garrison, 
It is often thought better, as by Germany in 1871, to commute the 
annuity into capital by collecting a great war indemnity in two 
or three years, and then withdrawing the garrison whose occupa- 
tion served as guarantee for payment; and there are other terms 
of settlement which may be agreed upon. 

The navy has a minor roéle; it cannot occupy territory nor 
search out and control people and their business, therefore it can 
do nothing in peace to support the home country. 

In war, after the navy has defeated the forces opposed to it, its 
duty is the auxiliary but very important one of maintaining the 
communications, both military and commercial, of its own country 
while breaking up in every way those of the enemy. A navy has 
no other legitimate object. If it is employed for other purposes 
it is only because no other means are available, not because no 
other means are better. 

Like the British blockades of France, a century ago, a great 
blockade may be established as a means of defence, as a screet 
behind which the national commerce may develop in compafa 
tive safety and armies pass upon their occasions. Or, as Was 
the case in our Civil War, the blockade may be an offensive mea 
ure, throttling the enemy’s communications, cutting off his sup 
plies and hindering his military movements. 

During the Civil War the navy had two principal fields of work, 
one was the blockade of the coast, cutting all the oversea commit 
nication of the insurgent territory and armies, and the other was 
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the opening of the Mississippi. Really it should be called the 
dosing of the Mississippi, for the reason that the States west of 
the river were never seriously attacked, but they sent all manner 
of supplies, both men and material, to aid in driving back the 
Northern armies. The entire effort of the navy in this region 
and a great part of that of the army was devoted to cutting this 
line of communication, after which the navy kept it closed while 
the western armies concentrated before Chattanooga and marched 
through Georgia. 

Both these great efforts of the navy during the whole four 
years had only two principal objects, namely, to facilitate the 
advance upon Richmond, and the western march to the sea. One 
great eccentric effort was made during this time, to capture 
Charleston ; it was undertaken solely as a political revenge upon 
the birthplace of secession and, being without a sound military 
object, the operations failed until in due course of time they 
were embraced in the plans of the great march to the sea. 

The first great naval attack in the Civil War, in point of time 
as well as in the development of methods, was that upon Port 
Royal in November, 1861. 

The Secretary of the Navy, in his report for 1861, says: 


It was found that naval stations and harbors of refuge during the tem- 
pestuous seasons would be indispensable if hostilities were to be con- 
tinued, and the stations thus secured could also be made the point of 
offensive military operations. . . . Two combined military and naval expe- 
ditions have already been organized and put in action. Such cooperation 
and concert of action between the two arms of the service were indis- 
pensable; for, although the navy alone might assail and capture batteries 
in some positions, it was not within its province or power to retain or 
garrison them. 


After mentioning Admiral Dupont as having been selected to 
command the naval part of the combined expedition to seize an 
important base south of the Chesapeake the Secretary continues: 


Informed of the policy and views of the government in regard to the 
expedition, prompt to execute its wishes, and having made himself famil- 
iat with every eligible port on the Southern Atlantic coast, he, as com- 
mander of the expedition, was intrusted with the selection within pre- 
scribed limits of the place where the first assault should be made. 


The network of inland water-ways along the coasts of the South 
Atlantic States made it very difficult for the blockading force to 
operate efficiently. This first combined expedition primarily was 
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intended to seize a harbor as a port of refuge and base of sup- 
plies for the blockading fleet, and secondarily, it was hoped that 
by active cooperation between the army and navy it would be pos- 
sible to advance upon the defences of the principal cities and oy 
their communications, after which the cities would be 

and the blockade would be very easily conducted by small forces 
operating within sheltered waters, while the ships released would 
be available elsewhere. 

The expedition was assembled in October, 1861, in Hampton 
Roads, and sailed on October 29 for a destination which was 
not finally settled upon until after departure. The Southem 
government knew as well as the commander-in-chief the ports 
which his instructions limited his choice, and preparations fo 
defence had been made at all of them. 

On the part of the navy the expedition consisted of two large 
steam frigates, three sailing frigates, five sloops of war, six lange 
gunboats and several despatch boats. Besides there were twenty. 
five colliers to establish a coal depot after seizing the base. 

The military part was commanded by General T. W. Sherman 
with 15,000 men, embarked on thirty-two steamers. After very 
rough weather the greater part of the transports arrived off Pott 
Royal which Dupont had decided to attack, being led to preter 
it to neighboring ports on account of the greater depth of water” 
there available. | 

The fleet, dispersed by a gale, anchored off the Port Royal) 
Bar all through the day of November 4. All aids to navigation| 
had been removed and the bar was ten miles out at sea with 07 
prominent land-marks visible. 

By the afternoon the channel had been sufficiently examined 
and marked to send in the lighter transports and the gunboats, 
and before dark the former were at anchor in the roadstead three 
or four miles below the batteries, while the gunboats chased tw0) 
or three hostile gunboats to shelter. 

The following morning a reconnaissance by several gunboat” 
again drove back the hostile gunboats and the distant fire from) 
the forts showed that they were formidable works. At high td 
the heavy ships crossed the bar. The work of planting buoys a f 


























guides for maneuvering in the strong tides was immediately BR) 


gun but was finished too late to attack that day. On the 8 












at anchor. 


Convoy 


hh 
Heath 


<< os , 
SU Gp Uo/sasie nu 
Fl } 





Wott 








CAPTURE OF PORT ROYAL FORTS, NOVEMBER, 1861 











9 % } 
CEE SP "4 re, i 






































A 


S. W. g 
tide the 
The fir 
Hilton 
Walke 
had four 
in all.f 
The n 
construct 
Dupon 
containec 
and a sai 
total of f 
The fl 
single br 
The fle 
flanking | 
fire at a 
two and | 
counterm 
tide and j 
the fleet 
yards. 
the forts’ 
orders to 
the light 
then take 


*Sea fa 
Columbiad. 
flank: one 
flank: thre 
32-pdrs., o1 

t Five 32 
Columbiad, 
three 32-p< 

t Five 1 
twelve 32- 

§One 11 
32-pdr. S. | 








A Srupy or Atracxs Upon Fortiriep Harpors. 713 


S, W. gale prevented operations. The 7th was calm and at high 
tide the fleet moved to the attack. 

The fixed defences of the sound comprised two forts, Walker, on 
Hilton Head, and Beauregard at Bay Point. 

Walker was armed with twenty-two guns in all.* Beauregard 
had four faces looking on the water and contained eighteen guns 
inall.t Total forty guns. 

The mobile defences consisted of 6 river steamers of light 
construction and armament and exposed machinery. 

Dupont organized his forces in two columns, the main column 
contained nine vessels, including the Wabash and Susquehanna 
and a sailing frigate under tow, and fired on a single broadside f¢ a 
total of fifty-nine guns. 

The flanking column had five ships firing sixteen guns on a 
single broadside.§ 

The fleet got underway at an hour suiting the tide, with the 
flanking column on the right and passed up midchannel, opening 
fire at a range of perhaps 4000 yards. Having reached a point 
two and one-half miles north of Walker it turned to the west and 
countermarched close to Walker, proceeding slowly against the 
tide and passed it within 800 yards. On nearing Fishing Rip Shoal 
the fleet turned north once more and passed Fort Walker at 600 
yards. The firing was continued until the 3rd passage in, when 
the forts’ fire ceased at 1.15 p. m. The flanking squadron had 
orders to accompany the main squadron until the first turn, when 
the light squadron was to drive off the hostile force afloat and 
then take up a position close in shore to enfilade Fort Walker. 


*Sea face: two 6-inch rifles, six 32-pdrs. M. L. S. B., one 10-inch 
Columbiad, one 8-inch Columbiad, three 7-inch sea coast howitzers. Left 
flank: one 32-pdr., one 42-pdr. sea coast howitzer not mounted. Right 
flank: three 32-pdrs. Outwork in rear commanding shore approach: two 
3-pdrs., one 8-inch heavy howitzer, two 12-pdr. siege guns. 

t Five 32-pdrs., one 6-inch rifle, five 42-pdr. sea coast guns, one 10-inch 
Columbiad, one 8-inch Columbiad. Left flank: two 24-pdrs. Right flank: 
three 32-pdrs. Within the fort were two 6-pdr. field pieces. 

t Five 11-inch guns, two 10-inch, twenty-one 9-inch, seventeen 8-inch, 
twelve 32-pdrs., and two 20-pdr. rifles, besides some smaller ones. 


§One 11-inch gun S. B., one 30-pdr. rifle, one 20-pdr. rifle, thirteen 
32-pdr. S. B. 
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The flanking squadron was particularly instructed to see that the 
Confederate gunboats should be prevented from slipping out jg 
the smoke and attacking the transport fleet. These light craft 
withdrew at first, but came out as the main hostile column turned 
south, but on the return of the column they allowed a heayily. 
armed gunboat to drive them into Scull Creek. : 

The fire of Fort Walker was directed rather high and most of 
the hits were aloft. The ships also fired high, many shells were 
found far inland. Three guns only were disabled. After it was 
seen that the garrison was leaving Fort Walker a party was sent 
ashore with a flag of truce, and at 2.20 this party hoisted the 
United States flag on the fort. Fort Beauregard had received a 
distant fire from the ships and near sunset it was seen to be 
abandoned. 

The army then disembarked and garrisoned the forts. No 
effort was made to cut off the retreat of the garrison of Fort 
Walker by sending gunboats up Scull Creek, the reason appar- 
ently being that the Admiral assumed that he would be too late; 
whereas the garrison did not get off the island till 1.30 a. m of 
November 8 and then only by the help of the Confederate gun 
boats. 

It appears that the original plan of attack was to land the army 
on the beach and make a combined attack, but the gale on the way 
down destroyed the means provided for disembarkation so that» 
the navy made the attack alone. 

The object and result of this action was to establish a great 
naval base inside of the captured forts for the maintenance of the 
blockade. To make this safe a large garrison thenceforth held 
the country as far as Beaufort, while gunboats patrolled the 
neighboring interior waters. 

At Port Royal, owing to the absence on the part of the defence 
of any system of channel obstruction, the attacking ships wert 
able to bring to bear their great superiority in artillery in such 
manner as pleased them. 

But the reduction of the forts by the navy would have beet 
profitless and would not have been attempted had there not been 
a supporting army present to occupy the neighboring territory 
and render the harbor available as a base for a far-reaching 
system of blockade. 
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Tue PASSAGE OF Forts JACKSON AND St. PHILIP AND THE 
CapTuRE OF NEw ORLEANS IN 1862. 


AN EXAMINATION OF THE REASONS CONTROLLING THE PASSAGE OF 
FORTIFICATIONS. 


The Federal administration had begun its endeavors to control 
the Mississippi river in the summer of 1861, operating from the 
Ohio; and in the beginning of 1862, having established an effec- 
tive blockade of the Gulf, it turned its attention to the capture 
of New Orleans. The control of this city would give a railroad 
and commercial centre, as a base for all operations further up the 
river, and so would facilitate cutting off the southwestern terri- 
tory from the rest of the Confederacy. 

Accordingly Admiral Farragut assembled at the mouth of the 
Mississippi a force of five large sloops of war and nine gunboats, 
mounting in all 154 guns,* among which were enough pivot guns 
amidships to make either broadside, at will, ninety guns strong. 
There was also a flotilla of twenty mortar schooners, each carrying 
one 13-inch mortar, the whole convoyed and handled by six gun- 
boats carrying thirty guns. The lighter vessels, including the 
mortars, got to the head of the passes on March 18th, but the 
Navy Department had made a mistake in sending three ships of 
too great draft, and two of them did not get across the bar until 
April 8. The other did not try at all. 

The War Department sent 15,000 troops under General B. F. 
Butler to cooperate with the fleet. The rendezvous was at Ship 
Island, which was also the naval base. 

New Orleans is situated on the alluvial delta, about 100 miles 
above the head of the Mississippi passes, where the river de- 
bouches in several directions. By way of Lake Borgne, however, 
the city is much nearer to the gulf than by way of the river, and 
the country below is much cut up by practicable water courses, 
facilitating an advance upon the city from the gulf. 

The operations in progress on the upper Mississippi con- 
vinced the authorities at Richmond that the upper river was more 
important and therefore New Orleans was stripped of guns and 
troops which were sent north. Nevertheless, during the fall and 


*Thirteen 11-inch S. B., two 10-inch S. B., eighty-four 9-inch S. B., 
twenty-three 8-inch S. B., eight 32-pdrs., one 100-pdr. rifles, three 80-pdr. 
rifles, one 50-pdr. rifle, sixteen 30-pdr. rifles, three 20-pdrs. 




















716 <A Stupy or Atracks Upon Forrtiriep Harsors. 


winter of 1861-62, much was done by the local military and naval 
authorities to strengthen themselves. The plan of works adopted 
was to have an interior line of entrenchments around the city of 
about eight miles in circumference. This was for opposition 
land attack. An outer cordon of forts combined with passive 
channel obstructions of various kinds was intended to prevent the 
enemy from getting its army by the help of light craft through 
the marshes and interior waterways surrounding the city. The 
main defences of the river itself were at Planche-mine Bend, 
about twenty miles above the head of the passes. This situation 
was the furthest below New Orleans at which it was possible 
erect fortifications, but the river had built up its delta for many 
miles beyond into the gulf, so that troops might easily be landef 
on the shore and pushed across to the river just above the forts 
by a short march. 

Any advance of an army from this point upon the city would 
be necessarily confined to the narrow strip of high land border 
ing the levees, and therefore the Confederates provided a flet 
of ironclad ships and river boats converted into gunboats to mai- 
tain communications with these forts and aid them in their resist 
ance to a hostile fleet and to prevent any army from occupying 
and marching along the river banks. 

As the attack was delivered by way of the river, it is not nest 
ful to refer further to the defences in the other directions upa 
the minor waterways except to point out that they were a neces 
sary part of a well considered defence; as is shown by the fad 
that the English army approached the city from Lake Borgnei 
1814. The defences at Planche-mine Bend consisted of two per 
manent works, Fort St. Philip on the left bank and Fort Jacks 
on the right bank. 

Fort St. Philip is a little higher up the river than Fort Jackson 
but they are separated only by the width of the river, about & 
yards. Fort St. Philip, a structure of earth and brick, mounted 
in barbette four 8-inch columbiads and one 24-pdr., and hada 
water battery above and another below it. 

In all the fort had forty-two guns commanding the turn int 
river.* 


*The upper water battery mounted sixteen 24-pdrs. and the lower 

one 8-inch S. B., one 7-inch rifle, six 42-pdr. S. B., nine 32s. and four® 

There were also seven mortars of 8-, 10- and 13-inch caliber wit 
services amounted to nothing. 
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Fort Jackson was a pentagonal casemated fort, mounting, with 
its water battery, sixty-seven guns.* Of the guns in Jackson as 
many as sixteen of the smallest could not bear on the river. The 
unusual height of the river made the forts wet and very uncom- 
fortable quarters and gave the ships an equality in height of guns. 

The total number of troops available for the denfences of the 
city was only 3000, and they were not under good discipline. 

The floating defences were in two parts, that under the regular 
navy and the so-called river defence fleet organized among the 
river men, who were ignorant of war and of discipline, intensely 
jealous of the regular service, and refused to accept orders while 
professing readiness to cooperate. The regular force included 
one ironclad ram, the Louisiana, of sixteen guns, not able to move 
under her own steam, and with her battery not completely in- 
stalled; one ironclad ram of small size, the Manassas, four gun- 
boats with twelve 32-pdrs. and one g-inch gun. The river de- 
fence fleet had six boats which did little. 

An attempt was made to obstruct the passage of the river by a 
chain carried on heavy logs and anchored at short intervals, but 
the accumulation of driftwood carried it away after a time. Then 
a row of hulks was anchored across the stream, each being bound 
to its neighbor by several heavy chains, and this obstruction 
remained in position when the fleet arrived below the forts. 
Besides there were a number of fire rafts to serve as illuminants as 
well as to fire the attacking fleet. 

After all the United States vessels were across the bar, a party 
of surveyors properly escorted started triangulation in order to 
establish the positions for the mortars. Thus it was April 16 
before the fleet anchored just below the position of the mortars. 
On the 18th the mortars opened fire. Fourteen had been placed 
below the turn, close to the right bank, concealed by trees where 
their distance from Fort Jackson was from 3000 to 4000 yards. 
The other six were under the right bank where they could see 
their target but were also seen by the forts and received a hot fire 
in spite of a diversion by the gunboats. That night they moved 


*In the casemates were fourteen 24-pdr. S. B. and ten flanking howitzers 
of the same caliber. Above these, in barbette, were two 10-inch and three 
Sinch columbiads, one 7-inch rifle, six 42-pdrs., fifteen 32-pdrs. and 
eleven 24-pdrs. Just outside the fort and below it was a water battery 
with one 10-inch, two 8-inch and two rifled 32-pdrs. 
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to the other shore, and the bombardment was continued for sey. 
eral days. As the forts maintained a return fire the gunboats took 
turns in sallying around the bend, firing a shot or two and drop- 
ping back before there was time for the forts to change target, 
Still they received some damage and one mortar boat was sunk. 

The chained hulks in the river constituted an obstruction which 
the ships could not force in their passage up stream and two gun- 
boats were detailed to destroy it. Their masts were removed and 
at 10 p. m., April 20, under cover of a very heavy mortar fire, 
they proceeded up the river. A heavy fire was opened on them 
from the forts, each grappled a hulk with the intention of de 
stroying it by petards, but one tore adrift by the current and 
the other did not work her electric wires properly and broke them, 
A second attempt being made by one of the boats, she slipped 
the moorings of one of the hulks but went aground herself close 
under the fort. Her consort pulled her off and she then ran above 
the obstruction and turning, charged it at full speed with the 
current. The chains snapped between the third and fourth hubks 
from the eastern shore. In the morning it was seen that the line 
of hulks was greatly disturbed, leaving a broad open space. 

The Confederate military authorities now wished to have the 
Louisiana, with her powerful armored battery, take up a position 
below the fort to attack the mortars, but her captain refused, pre 
ferring to try to complete his ship before putting her under fire 
The army and navy had been on good terms hitherto, but this 
divergence of views caused very bitter feeling, although it prob 
ably had little effect on the operations. The river defence fleet 
also did not cooperate well in sending down fire-ships, sending 
one at a time instead of several at once, and handling them badly 
in other ways. On the night of April 23, Admiral Farragut sent 
a pulling boat to reconnoiter the obstruction and found it had not 
been renewed and at 3.30 a. m. of the 24th the fleet started up, 
covered by the fire of the mortar vessels and the gunboats attached 
to them. 

The fleet was in column in two divisions; the first division 
was to keep on the St. Philip side and the second division follow 
ing was to keep on the other side. The forts opened fire as the 
leading ships passed the line of hulks, the fire-rafts were kindled 
and the Hartford, flagship, leading the second column, crossed 
the river and went aground in her effort to avoid a fire-tait 
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Thereupon the tug handling it pushed it against her and kindled 
the Hartford, a shot sunk the tug, the current carried off the fire- 
raft and the fire party extinguished the fire on board, so the flag- 
ship backed off the shoal and proceeded on. The Brooklyn, second 
ship in the second column, fouled the next to the last ship of the 
frst column and ran into the hulks, broke through them, but lost 
her way and suffered heavily under the fire of the forts while 
getting her head up-stream once more. The ram Manassas, which 
had previously rammed another ship, now struck the Brooklyn 
but failed to deliver a blow quite hard enough to sink her. The 
last three ships failed to get by, one being disabled and the other 
two fouled the obstructions. 

The Louisiana above Fort St. Philip added her fire to that of 
the forts. Above the forts the fleet fell in with the hostile gun 
boats and a running fight followed in which one Federal gunboat 
was sunk by ramming, while by sunrise nine Confederates 
were seen to be destroyed and two had found shelter under the 
guns of the forts. The Confederate naval craft had fought well, 
but the river defence fleet, in spite of its boasting, had done 
nothing. 

The fleet anchored five miles above the forts and on the 25th 
proceeded up to New Orleans, leaving two gunboats at that anchor- 
age to protect the approach of the army, which landed from the 
Gulf outside at the nearest point to the gunboats. 

The ships ran by the batteries of the inner line of defence with- 
out any difficulty and, anchoring off the city, they controlled all 
its approaches, as the river was up to the top of the levees, so that 
the ships commanded the narrow strip of high land between the 
river and the marshes. 

Below, at the forts, the bombardment was renewed, but as 
Commander Porter was unaware of the Louisiana’s disability he 
feared to retain his mortar schooners and sent them outside to 
blockade the exits of the bayous and to assist in disembarking 
the army. The gunboats remained to deal with the Louisiana. 
On the night of the 27th, the garrison, realizing that it was 
cut off from the city and helpless, declined to prolong its resist- 
ance and mutinied. On the following day the forts surrendered, 
leaving General Butler free to occupy the city. 

The forts had suffered little by the bombardment and surren- 


mi only because the loss of communication with the city was 
atal. 
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In this attack, we see the defence attempting an active nayal 
counter attack upon the hostile fleet by auxiliary craft, fire-rafts, 
before the naval assault was begun. It was not a strong blow, but 
the appearance of a counter attack directed against the ship her- 
self and not against the crew’s lives is noteworthy. 

Moreover, although the navy held the center of the stage, so to 
speak, yet it was essential to have present a strong military force 
to effect a junction with the fleet after it had passed the forts g9 
as to cut them off from the city. The accomplishment of this 
junction of the forces afloat and ashore, with its consequent 
isolation of the forts, was the sole yet ample justification for 
running by them. 

A day or two later, the presence of the fleet off New Orleans 
threw the town into panic and caused it to be evacuated by its 
garrison, but really the navy was helpless to control matters, until, 
again, the army appeared and occupied the town under cover of 
the navy’s guns, when the city became available to both services 
as a base for future operations. 


OPERATIONS AGAINST CHARLESTON, S. C., IN 1862-3-4-5. 


ILLUSTRATING: IST. A MISTAKE IN THE MEANS OF ATTACK, 
2D. A MISTAKE AS TO THE KEY OF POSITION. 


The blockade of Charleston was established as soon as possible 4 
after the outbreak of the war, and after the capture of Port Royal ~ 
the latter point served as a base for all operations along the coast, — 
including those against Charleston. ‘ 

In the summer of 1862 an attempt was made to push troops 
against Charleston by way of James Island, but the attempt 107) 
open the road by the capture of Fort Lamar by assault failed and © 
shortly after the forces withdrew. (It was by this route that the ; 
English proceeded to their siege of Charleston in 1780.) 

Later in the fall of 1862, the Navy Department, inspired by the” 
success of the navy against Port Royal and New Orleans, and 2 
anxious for political and sentimental reasons to occupy Charles ‘ 
ton, began to make arrangements for the concentration of the : 
new fleet of ironclads before Charleston with the expectation of 
easily overcoming the seacoast fortifications, and it persuaded the 
War Department to direct a force to aid the navy. 

The Navy Department appears to have been brought to believe 
in the easy success of the ironclads by contemplating the facts 
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that the wooden ships of Dupont had driven out the garrisons of 
the Port Royal forts and that the ironclad Merrimac had destroyed 
wooden ships like Dupont’s, and that the Monitor had repulsed 
the Merrimac. From all of which the conclusion was drawn that 
monitors could silence forts. In making this deduction the Navy 
Department failed to consider that in the Port Royal fight the 
controlling factor was the superior volume of fire of the ships, 
while at Hampton Roads it was not the volume of fire but the 
comparative strength of armor which turned the scale. It is to be 
remembered that the old time wooden ships were for their period 
armored in exactly the same proportion as ships of to-day. That 
is to say, in both cases, at ranges greater than medium, the side of 
the ship was impenetrable to the projectiles of the day, and at 
Hampton Roads, light armor of the wooden ships was attacked 
by the heavy projectiles of the Merrimac, while their lighter pro- 
jectiles were directed against her heavier armor. In such a case 
it is clear that success could not depend on the number of guns. 

According to expectations, the fleet before Charleston was aug- 
mented by ironclad after ironclad as each was completed, and 
early in 1863 Dupont tried his monitors as occasion offered against 
Fort McAlister on the Great Ogeechee river. The results were 
not fully reassuring as to the capabilities of the ironclads, and 
Dupont so informed the Department, which, however, remained 
set in its wish to capture the forts by the navy. 

Accordingly Dupont attacked on April 7, 1863, with seven 
monitors mounting two guns each, and also the armored ship 
Keokuk of two guns, and the New Ironsides, a broadside armored 
ship of sixteen guns. The total number of guns in the fleet were 
thirty-two—three 150-pdr. rifles, twenty-two 11-inch S. B. and 
seven 15-inch S. B. guns. 

The forts which the fleet attacked were grouped about Sumter 
in such a way as to concentrate their fire upon the channel at a 
moderate range from all of them. They mounted seventy-six 
guns: ten 10-inch S. B., three g-inch S. B., two 7-inch rifles, 
nineteen 8-inch S. B., ten 10-inch mortars, and others, thirty-two 
in number, of smaller caliber. Stretching across the channel un- 
der Fort Sumter a line of floating obstructions was visible, and 
also a line of piles was visible farther up the river. Frequent 
reports had been received during the previous year that the ob- 
structions were formidable and submarine mines were known to 
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be employed in the neighborhood. Indeed one of the monitors 
present had been very badly injured by a mine only a short time 
previous. 

With the prevalent belief on board that it could silence the forts 
the fleet advanced to the attack. As the leading vessel approached 
the obstruction a mine lifted her, without injury, but as the 
Admiral was well to the rear where his ship was unmanageable, 
the leading ship did not take the responsibility of passing by the 
obstructions, which, indeed, the Admiral had never contemplated, 
but swung around, heading out as it was strong flood. 

After a bombardment lasting less than two hours the Admiral 
decided to withdraw with the intention of renewing the attack 
the next day. He found, however, that while the ships had lost 
few lives, they were very heavily racked and shaken, with turrets 
jammed and decks crushed by the fire they had been under, so as to 
require immediate repairs before undertaking further operations, 
The forts had fired over 2200 projectiles while the ships had fired 
less than 140. The forts had suffered little, but the ships were 
under repairs for sixty days or more. 

This engagement convinced the participants that the ironclad 
ships could not stand up and hammer the forts into silence. 
Although the experience of Port Royal had taught the Confed- 
erates much about designing earthworks, it is probable that the 
ironclads might have depended upon their armor sufficiently to 
venture to run through the gap in the obstructions left for the 
passage of blockade runners and pass Sumter. Also, it is possible 
that even a fleet of wooden ships with numerous guns, such as 
Dupont employed at Port Royal and Farragut on the Mississippi, 
might have run by, depending for their success upon beating 
down the forts’ fire by their own superior volume of fire. The 
two reasons why this was not attempted are very instructive, one 
is a tactical matter, the other concerns strategy and diplomacy. 

1st. After passing Sumter the ships would have found them- 
selves in the center of the inner circle of fire from the upper 
forts and there would have been no place for stopping until they 
had passed the city and gone some miles up the Cooper river. 
Here they would have been cut off from supplies of coal, provi- 
sions and ammunition, because their army support was operating 
on the beach on the other side of the city, and could not cover 
their communications with the sea. As the ships could not be 
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stripped of their crews to occupy the city, nothing could have 
been done except run out again before the coal and ammunition 
should be totally exhausted. 

ad. If in passing either way a ship or two should have been 
sunk, or abandoned after grounding under fire, and afterwards 
recovered by the defence, the efficacy of the blockade would have 
been impaired seriously, and the blockade was the point in regard 
to which the unfriendly feeling of Europe found its best 
diplomatic ground of interference. It was therefore unwise to 
run by the forts unless the army should also have established itself 
behind the outer forts. 

It seems from all the evidence available that the key of the 
defences of Charleston lay at Fort Johnston and that James Island 
was not very strongly held at this time. The army, based on 
Stono Inlet, had been ready to move on Morris Island with its 
right flank supported by the fleet. Its proper objective was the 
occupation of James Island and Fort Johnson, and an attack on 
the city. Had this been carried out successfully, and a few heavy 
ships gotten by Sumter, or even a few gunboats brought along 
with the army, their communications would have been secure, 
while Sumter and Morris Island would have been cut off both by 
land and water and would soon have become untenable. 

After the repulse of April 7, the Navy Department fell back 
upon a combined attack upon Charleston and the closest coopera- 
tion was prescribed to both commanders-in-chief. 

The unreasonably high opinion which every one except the 
officers of the ironclads continued to retain of their capabilities 
led General Gillmore, whose base was on the Inlet, to prefer an 
advance upon Sumter by the difficult way of Morris Island, where 
the ships would aid him by forming an advanced right flank, 
rather than by the easier way over James Island where he would 
have less spectacular aid from the navy. 

The army waited two months for the fleet to repair and another 
month while Admiral Dupont in sulky anticipation of being re- 
lieved from duty refused to commit the navy to any plan of attack 
which might not commend itself to his successor. During this 
delay the opportunity on James Island passed away, its defences 
were improved, the forts inside of Sumter as well as that fort 
itself received additional guns and were strengthened. And be- 
sides, the torpedo defences of the channel were greatly improved. 
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Finally, in the latter part of July, 1863, General Gillmore 
a siege of Fort Wagner. Batteries of enormous rifled guns were 
established and opened fire, while the fleet lent its cross fire from 
the sea, and the parallels were gradually advanced. After nearly 
two months’ (fifty-eight days’) work, including twenty-five bom. 
bardments by the fleet, Wagner’s powers were very little injured, 
but the head of the sap had been pushed into the ditch of the fort, 
and it was evacuated by the help of the Confederate shipping which 
was in complete control of the interior waters. Although it had 
been evident for some time that Wagner could not be maintained 
and did not cover Sumter from bombardment, yet its defence wag 
prolonged to occupy the Federals while the works on James Island 
were strengthening. 

During the siege operations against Wagner it had been found 
possible to bombard Sumter also from the batteries before Wag- 
ner, and it was gradually reduced to ruins so that it was silenced 
on September 1, about two weeks after General Gillmore first 
opened on it. In this bombardment the ironclads also joined. At 
this date, September 1, Fort Sumter had lost its offensive value, 
but was retained as an infantry post to watch and preserve the 
channel obstructions against boat attack. 

During the summer and fall the increase in the activity of naval 
auxiliary craft is very noticeable. The Federal ironclads bom- 
barded only when supported by the siege guns on shore, and the 
Confederate ironclads did not undertake anything at all, but both 
sides sent out picket boats, and the Confederates began to use 
spar torpedo-boats, and submersible torpedo-boats, and contem- 
plated night-boarding attacks by boats. 

The Federals protected themselves by picketing, by net obstruc- 
tions encircling their ships and by shifting their positions after 
dark, and attempted on the night of September 8 to assault Sum 
ter, now without heavy guns, by a boat expedition. As the enemy 
had read the preparatory signal made during the day, they easily 
repelled the attack, as there was no surprise and some of the boats 
lost their way. Besides, knowledge of the most favorable point of 
attack was lacking to the assailants. 

After the capture of Wagner and the north end of Morris Island 
the Federals established new batteries to be used against the re 
maining harbor defences, but active operations did not begil 
again till the end of October. About the middle of October three 
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heavy guns were remounted in Sumter. The calcium light was 
used about this time by the Federals at Cummings Point to detect 
the issue of torpedo-boats. The bombardments of Sumter, and 
boat operations against the mine fields, answered by torpedo-boat 
attacks on the blockading fleet, continued till General Gillmore was 
succeeded by General Foster in May, 1864. The monitors and 
Federal forts could not operate successfully against Sumter and 
the forts on Sullivan’s Island, because the channel prevented siege 
works from being advanced against them. General Foster at once 
consulted with Admiral Dahlgren in regard to a change in the 
plan of the combined operations. He suggested advancing by the 
Stono river and James Island, or else transferring the army to the 
north side of the entrance, getting in rear of Sullivan’s Island. 
It was decided to attempt to get possession of Fort Johnson and 
Battery Simkins on the James Island shore of Charleston harbor. 
If successful, the Federal forces would control the key of the 
whole position. It was the way the English had gone in 1780, 
although they went further and got behind the city. The plans 
for this operation involved five parts: (1) The navy was to 
attack Battery Pringle on the Stono river. This fort supported the 
right flank of the powerful lines across James Island. (2) A 
body of 5000 men was thrown on John’s Island, and (3) 2500 
were landed on the southern part of James Island to move north 
and entrench in front of the Confederate lines. (4) At the same 
time an expedition moved by the North Edisto to cut the Charles- 
ton and Savannah R. R. These operations were undertaken on 
July 2, 1864, with the object of inducing the Confederates to 
weaken the garrison of Fort Johnson in order to hold strongly 
their southern line of works. 

That night 1000 men left Morris Island in boats to get on the 
beach east of Fort Johnson, land and assault the fort. The expe- 
dition delayed until day revealed it, and then it was badly led 
and failed. Eight days fighting took place on the part of the 
combined forces; the monitors, gun and mortar boats operating 
against Fort Pringle, but they could not silence it and a bridge 
prevented the ships from passing above the battery and covering 
the army’s passage of the river in rear of the lines, so that the 
attack on the river side of James Island failed as well as that on 
the harbor side. 


Finally, the Federals decided to withdraw. Another boat 
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attack was made upon Simkins but failed. The bombardment of 
Sumter continued during the summer and fall of 1864, but after 
September it was desultory, and the determination of the adminis. 
tration to attack Fort Fisher, caused it to assume an inactive policy 
before Charleston. 

But the advance of a great western army to Savannah and its 
subsequent movement through the Carolinas brought about the 
evacuation of Charleston in a rational and unspectacular way, Ag 
soon as Sherman threatened the railways into Charleston its gar- 
risons were withdrawn and its resistance of three years and a half 
collapsed, and the city was evacuated on February 17, 1865. 

In this campaign we see the evils of a lack of understanding 
of the problem. 

Admiral Dupont informed the Navy Department in the fall of 
1862 that an army of 25,000 men moving by way of James Island 
was necessary for cooperation with him in the capture of Charles 
ton, but the Navy Department had been swept off its feet by the 
popular enthusiasm aroused by the success of the Monitor i 
Hampton Roads and foolishly refusing to listen to the responsible 
professional opinion of the commander-in-chief of its choice, it 
insited upon a naval attack alone. When its plan failed andit 
persuaded the War Department to devote a small force to cooper 
ate with the navy it still did not fully understand its problem, nor 
did the general commanding the troops. 

In order to rest his flank upon the ironclads General Gillmor 
selected a line of advance along the beach of Folly and Morts 
Islands instead of moving directly upon the military key of the 
situation at Fort Johnston. In this decision he was probably 
misled by the belief that the newly-invented ironclads were % 
powerful that they would affect the fundamental principles o 
war, and he failed to perceive that the military key was jut 
where it had been in 1776, when the English attacked Charleston 
in front, and failed; and in 1780, when they attacked by way ol 
James Island and succeeded. 


OPERATIONS AGAINST MosiLe, 1864-65. 


In 1862, after New Orleans had been taken, Admiral Farragut 
urged the Navy Department to let him proceed to Mobile and 
attack the forts there, so that this very important harbor might 
be closed to the Confederates. The Department just then ws 
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more anxious to control the Mississippi by making a junction 
between Farragut’s force and the squadron on the upper part of 
the river, and to make this ill-timed and unsuccessful attempt 
before it was possible for the army to cooperate, the enterprise 
against Mobile was delayed until the Confederates had built an 
ironclad force, which required the Federals to attack with iron- 
clads. When the latter were ready the Navy Department’s policy 
was to direct its new monitors upon Charleston, so the attack on 
Mobile had to wait till 1864. 

Mobile was at this time, early in 1864, the only important 
harbor in the gulf open to the Confederate armies in the field; 
for although Galveston and Sabine Pass were also held by the 
Confederates, yet they were of little value owing to their position 
west of the Mississippi river, which was now controlled by the 
Federals. 

It had been the desire of General Grant after the Chattanooga 
campaign to move against Mobile, and had he had his way the 
forces employed early in 1864 upon the unfortunate Red river 
expedition would have been sent to Mobile. Such a movement 
would have been made to cooperate with the great operations 
about Atlanta and Richmond, by controlling the railroads out of 
Mobile and by reaching out to join the army at Atlanta, thus 
dividing the Confederacy again as had been done by the seizure of 
the Mississippi. 

The eccentric movement of the Red river expedition delayed 
even the minor operation of reducing the Mobile Bay entrance 
forts, since no troops were available to cooperate with the navy 
until the end of July, 1864. 

By the time the Red river expedition was terminated Atlanta 
had been captured and the march to Savannah had been decided 
upon. The movement upon Mobile, therefore, was not, as Grant 
had hoped a year previously, a step in a series of grand military 
operations such as the seizure of New Orleans had been, but, 
although an isolated achievement, it was nevertheless one of great 
importance, putting a stop to all serious blockade running on the 
gulf and crushing the enemy’s hopes of an offensive movement 
by ironclads. 

Captain Mahan describes the situation as follows: 


The city of Mobile is itself some thirty miles from the Gulf, near the 
head of a broad but generally shallow bay, which bears the same name. 
47 
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The principal entrance is between Mobile Point, a long, narrow, sandy 
beach which projects from the east side of the bay, and Dauphin Island, 
one of a chain which runs parallel to the coast of Mississippi and encloses 
Mississippi Sound. At the end of Mobile Point stands Fort Morgan, 
the principal defense of the bay, for the main ship channel passes close 
under its guns. At the eastern end of Dauphin Island stood a much 
smaller work called Fort Gaines. Between this and Fort Morgan the dis 
tance is nearly three miles, but a bank of hard sand making out from th 
island prevents vessels of any considerable size from approaching it nearer 
than two miles. Between Dauphin Island and the mainland there are some 
shoal channels, by which vessels of very light draft can pass from Missis- 
sippi Sound into the Bay. These were not practicable for the fighting 
vessels of Farragut’s fleet, but a small earthwork known as Fort Powell 
had been thrown up to command the deepest of them, called Grant’s Pass, 

The sand bank off Dauphin Island extends south as well as east, reach 
ing between four and five miles from the entrance. A similar shoal 
stretches out to the southward from Mobile Point. Between the two lie 
the main ship channel, varying in width from seven hundred and fifty 
yards, three miles outside, to two thousand, or about a sea mile, abreast 
Fort Morgan. Nearly twenty-one feet can be carried over the bar; and 
after passing Fort Morgan the channel spreads, forming a hole or pocket 
of irregular contour about four miles long by two wide in which th 
depth is from twenty to twenty-four feet. Beyond this hole, on either 
side of the bay and toward the bay and toward the city the water shoals 
gradually but considerably and the heavier of Farragut’s ships could not 
act outside of its limits. 

The Confederate ironclad Tennessee, on the contrary, drawing but four 
teen feet, had a more extensive field of operations open to her, and from 
the gradual diminution of the soundings was able to take her position ata 
distance where the most formidable of her opponents could neither follow ” 
her nor penetrate her sides with their shot. 

The plan of the operations was the same as those which had been sie 
cessful on the Mississippi, that is, a combined military and naval ope) 
tion. In both cases the navy was to plant itself across the enemy’s line @ 
operations, which it could do by running the gauntlet of his guns & 
then remained for the land forces either to complete the investment (@ 
the forts) and await their fall by the slow process of famine, or to pre) 
ceed with a regular siege covered by the fleet. Without the protection a 
the ships in the bay, the army would be continually harassed by the light 
gunboats of the enemy and very possibly exposed to attack by superg 
force. Without the troops the presence of the ships inside would & 
powerless to compel the surrender of the works or to prevent their receiv | 
ing some supplies. : 


The defences of the harbor of Mobile consisted of the follow? 
ing fortifications : 





























Federal ships in plan. 
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Confederate ships in elevation. 
1.—First set of simultaneous positions. 
2.—Second set of simultaneons positions. 
3.—Third set of simultaneous positions. 
4.—Fourth set of simultaneous positions. 
5.—Ram Tennessee being rammed by sloops. 
6.—Ram Tennessee surrendering to monitors. 
7.—Federal gunboats remaining at their blockad- 
ing stations during the engagement. 
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ENTRANCE TO MOBILE BAY, AUGUST 5, 1864. 
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Fort Morgan: 
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Gatach rifles ......cccccscccccccccvccccccccccccceees 7 
GOOEP. FIM] 2... cc ccccccccccccccecccccceceseccccoess I 
MOET, TIME 20. cccccccccccccccccccccccccvccceccccose I 
REE BUD ccc cccccccccccccccccccccscccccccccccstsess I 
BEE, ROWNBEE 2.0 ccc ccccccccccccccsecccceccocccsese I 


46 guns in all; of these 16 of the lighter guns bore on land. 


Fort Gaines : 
EEL -cce codWee buss cowsececdbbnd VEbeseeneawe 3 
SE GE 600 060 ccc coceve cece concebsctheneneescede 5 
PLD, sesesestesceccecss téccstsetovesesccudans 2 
TE :0 04 cGhunnsded ee ca cconeueieendea Diebenenn 2 
TD <1. 6an ven so-0.00sc00bn0 dine kets tndanakan 4 
EY os dc es cudietapccabhltatsiseteeveonses II 

27 guns in all, of which 11 bore on the land. 

Fort Powell : 
DTT / inet congamsedoce ain pekemnne saekeediim I 
DT Chi4.0 6dk eboue bo chess escadonedinseenn I 
Ey otvescvebudesseb ccsbetald dvedseeva tees enh I 
60s 6c5 v0 debe sedoededcevoivsoubedtneuntent 2 


a 2 bearing on the sound and channels. The rear of the fort was 


Besides the fortifications mentioned above, a line of pile obstruc- 
tions ran out from Fort Gaines to prevent light craft from passing 
over the shoal and a triple line of fixed mines closed the main 
channel from the end of the piling nearly to Fort Morgan, but a 
natrow passage close under the fort was left open for blockade 
runners. The deep water end of the mine field was marked by a 
buoy. Inside the forts were three wooden gunboats and the iron- 
clad ram, Tennessee, the most formidable ship the Confederates 
had ever built, armed with four 6-inch rifles and two 7-inch 
rifles, protected by inclined armor of six inches and five inches in 
thickness. Her weak points were her slow speed and her lack of 
protection to her steering gear. 

To make the attack Farragut had four monitors, mounting in 
all four 15-inch guns and eight 11-inch guns, and fourteen sloops 
and gunboats, mounting in all 161 guns from 11-inch S. B. to 
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12-pdrs. and from 150-pdr. rifles to 20-pdrs.; of the total of 173 
guns about 100, including all the heaviest, could be fired on one 
broadside. The weight of fire of the ships’ broadside was giz 
times that of Fort Morgan or, as the lines were formed for the 
attack, it was between four and five times as heavy. Besides this 
attacking force two blockading divisions of gunboats of twelye 
ships in all remained outside, one south of Fort Morgan, the 
other, in Mississippi Sound, where it closed the westerly entrange 
to Mobile Bay. 

By the end of July the final plan of the joint operations had 
been agreed upon between General Canby and Admiral Farragut 
The first plan had been for the fleet to run into the bay and destroy 
the Confederate naval force and support the army, while the 
latter was to land and invest all three forts at once without exe 
cuting any siege operations. General Canby was obliged to de 
tach a force to protect Washington and consequently he had & 
reduce his share of the undertaking, so a second plan was adopted 
at the suggestion of the Admiral. It was decided to land th 
army upon Dauphin Island from Mississippi Sound under cover 
of the gunboats there, and August 4 was selected as the date for 
the army to land and the fleet to enter. One of the heaviest 
monitors, however, had not arrived from the north in time and 
the Admiral felt obliged to postpone his entrance for twenty-four 
hours in order to have her with him to fight the Tennessee, bat 
a little ahead of time, on the afternoon of August 3, the amy 
under General Granger landed seven miles from the fort and im 
mediately invested it. The attack on Fort Gaines was thus & 
veloped by the army, but owing to the inability of the navy® 
enter the bay simultaneously the enemy had all of August 4 tom 
his shipping to reenforce Gaines with troops and supplies; @ 
opportunity he did not fail to improve. 

By the morning of August 5 the Federal engineers had & 
3-inch guns in position opposite Fort Gaines and at daylight@ 
the same morning, the fleet weighed anchor for the attack. Ti 
monitors had been lying behind Sand Island; they came outa 
column with orders to precede the wooden ships and pass dot 
to the fort and take the brunt of its fire, the wooden vessels wet 
outside the bar and formed in column also, but they were lash 
together in pairs so that if one was disabled her consort migi 
pull her through, and also that they might gain facility in mr 
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euvering. The column was formed with the heaviest ships lead- 
ing. As the monitor column drew up with the fort the head of 
the column of wooden ships gained on it and while the two rear 
monitors slowed to lie by the fort and cover the passage of the 
wooden column, the other two were ordered to engage the Ten- 
nessee. The Tennessee and her gunboat consorts lay in line 
abreast, behind the torpedo line, and as the Tecumseh, the leading 
ship of the attack, drew close to the fort, it seemed to her captain 
that the passage to the eastward of the great buoy was too narrow 
and he was anxious to reach the Tennessee. He therefore put 
his helm over, crossed ahead of the other column and went to the 
westward of the buoy, just as the monitor was close to the Ten- 
nessee she struck a torpedo and instantly sunk. At this instant 
the Brooklyn leading and Hartford second ship had just brought 
their broadsides to bear and a tremendous fire seemed to have 
momentarily silenced the fort. The disappearance of the Tecum- 
seh caused the captain of the Brooklyn to‘ hesitate; he thought 
he saw a line of torpedo buoys in the fairway. He backed his 
engines, threw his ship across the bows of the advancing column, 
checking it and turning the fleet formation into a confused group 
with an inadequate fire, while the flood tide was sweeping every 
one upon the torpedoes and the fort reopened a vigorous fire. 


The Admiral had caused the line of torpedoes to be examined 
on several reconnaissances at night and had not been able to find 
any, besides he did not think all would be efficient, so long had 
they been in the water. Therefore as the Brooklyn blocked the 
known safe passage, in spite of the loss of the Tecumseh, the 
flagship swung to port to clear the Brooklyn and took the lead, 
heading for the Tennessee. The Brooklyn warned the Admiral 
of the danger as he passed, but he made the heroic reply, become 
traditional in the navy—“ Damn the torpedoes. Full speed.” As 
the Hartford crossed the mine field the mines were heard rattling 
against her bottom but none exploded and she soon engaged the 
Tennessee with her starboard broadside. The other ships fol- 
lowed the flag, which drove the gunboats before it, while the 
Tennessee, after failing to ram or overtake the Hartford, turned 
and passed down the line of gunboats, trying to ram successive 
ships but unable to do so by reason of her low speed. When the 
last had passed the Tennessee ran under the guns of the fort. As 
the ships got within the bay, the gunboats cast off their heavier 
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consorts and pursued the hostile gunboats. One was captured op 
her way to Mobile, the others took advantage of the concealmegt 
offered by a heavy rain squall to swing around and anchor under 
Fort Morgan.. As the Federal ships passed inside, Fort Gaines 
opened on them with two heavy guns, but the field guns placed by 
the besieging army during the previous night promptly silenced 
these. 

The fleet passed safely beyond the range of the forts, and be 
lieving the Tennessee had anchored, the U. S. fleet itself anchored 
Farragut announced his intention of attacking her that night with 
the monitors. Barely had the ships anchored when it was seep 
the Tennessee was coming out from the fort. Breakfast was 
thrown aside and the Admiral led in an attack upon the enemy, 
She was rammed repeatedly by the wooden ships without receiving 
much injury, and their shot that struck her rebounded, whik 
her own fire caused much slaughter among the wooden ships 
Meantime the monitors stuck to her very closely, firing steadily; 
the smokepipe was shot away, reducing her low speed still mor 
for lack of draft to the boilers, and the continual pounding began 
to shake off her armor, jammed the gun-port shutters, and cut the 
steering-gear. When quite unmanageable she surrendered. 

It may be pointed out that when the Tennessee decided to leave 
the shelter of Fort Morgan for a fight to the finish with a superior 
force, she at the time interposed between that force and a weaker 
detachment outside. Had the Tennessee gone outside against the 
gunboats there, Farragut would have been obliged to run 
the forts again to save his gunboats. In short, had Admin 
Buchanan grasped the entire problem of the defense of Mobile 
instead of thinking only of a bull-dog fight with his former com 
rades, the Tennessee, before sacrificing herself, could have obliged 
the hostile squadron, or at least a considerable part of it, to leave 
the bay, and thereby perhaps would have imperilled the situation 
of the Federal troops on Dauphin Island and certainly would hart 
caused much additional loss to the Federal fleet. Indeed, whe 
the Tennessee was seen to be leaving the fort and was erroneousif 
reported to be going to sea, Farragut said he would have to follow 
her out. 

During the entrance of the fleet, the gunboats in Mississippi 
Sound had been bombarding Fort Powell, and in the afternom 
a monitor came up the bay and took the fort in reverse will 





oF fA af = ss =~ 


oo za 


Se ees 








ired on 
alment 
* under 
Gaines 
iced by 
ilenced 


and be- 
chored, 
ht with 
as seen 
ist was 
enemy. 
ceiving 
» while 
1 Ships, 
teadily; 
ill more 
y began 
cut the 
d. 
to leave 
superior 
weaker 
inst the 
run by 
Admiral 
Mobile 
er Comr 
obliged 
to leave 
situation 
ild have 
d, when 
neously 
o follow 


ssissippl 
fternodt 
rse_ wilh 


em eo 





A Srupy or Attacks Upon Fortiriep HARBors. 733 


great effect. That night the fort was evacuated and blown up. 
The next day a large force was set to remove the obstructions in 
Grant’s Pass under the guns of Fort Powell and this being done 
the communications of the U. S. fleet were established with its 
base at Pensacola. 

During the 6th, Fort Gaines was bombarded by a monitor and 
preparations made for a general bombardment the next day. A 
sand ridge along’ the southern side of the island gave cover to 
within 400 yards of the fort. During the 7th, the siege works 
were well advanced and four heavy guns brought up, so that the 
combined fire from the navy and the siege batteries would have 
taken all the faces of the fort in front, enfilade, and reverse. 
Instead of bombarding, negotiations for surrender were begun on 
the 7th and the fort surrendered the next day, August 8. 

The troops were then moved across the bay on the oth and 
landed on Mobile Point in Navy Cove at a wharf found in good 
order. It is to be noted how much better was the plan of opera- 
tions than that at first contemplated, of attacking Fort Morgan 
by landing on the gulf side. This was due to the success of the 
earlier operations in isolating Fort Morgan before besieging it. 
In the afternoon the troops advanced within 2000 yards of the 
fort and that night occupied the first parallel, about 1400 yards 
from the fort, putting into it the army 30-pdr. rifles and such 
long-range guns as the fleet could supply. 

Twice a day the monitors bombarded the fort from a point 
north of it and distant about a mile. The second parallel was 
opened on August 15; the following day twelve 10-inch siege 
mortars arrived and on August 22, at daylight, the siege batteries 
of eighteen guns and sixteen mortars, and the monitors and the 
captured Tennessee opened fire. The fort did not reply. Fire 
broke out in the fort that night and it surrendered on the 23rd. 

It was agreed by General Canby and Admiral Farragut that 
it was impossible to move on the city without more troops which 
were not then available and active operations were suspended for 
several months. 


In these operations, the mutual dependence of the army and 
navy upon each other is very prettily illustrated, as well as the 
cordial agreement between the two services arising from the 
comprehension of each others’ situation and necessities. It is to 
be noted as a point in tactics that, although the whole fleet 
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crossed the mine field, yet this was not contemplated by the 
Admiral in formulating his plan, and the step became a n 

risk as the only way open to the Admiral of retrieving the errors 
and hesitations of subordinates. As at New Orleans, the accom 
plishment of the junction with the army behind the fortifications, 
whereby their communications were cut without losing his own, 
was Farragut’s justification for running inside. Yet he could not 
have staid there had the Confederate Admiral understood how to 
deliver his counterblow by attacking the Federal force outside, 
and so obliging Farragut to repass Fort Morgan in order to sup 
port his outer squadron. 

The success of General Thomas at Nashville enabled reenforce- 
ments to be sent to General Canby and by the middle of March, 
1865, he was ready with nearly 50,000 men to advance north 
through Alabama towards Montgomery, to overrun and control 
that State and make a junction with a force operating from the 
north. Most of Canby’s army was on Dauphin Island and Mobile 
Point, but about a quarter was at Pensacola. 

It was his intention first to seize Mobile and, using that city 
as a base, he would have the railroad as a line of supply behind! 


him. He arranged with the navy that it should so hold the lineot se 


the Mississippi that the opposition to his operations should re 


ceive no aid from across the river. The navy was also to support = 


him and cover his transports in their movement about the rivers 
near Mobile. 

The city of Mobile is about twenty-seven nautical miles north 
of Mobile Point, at the head of Mobile Bay on its west side. The 
city was very strongly defended on the west side, and besides, 
the line of approaches on that side of the bay was low and diffe 


cult. The advance, therefore, took place on the east side of the) 
bay. To the east of the city of Mobile, at the head of the bay” 


is a delta of intersecting channels formed by the streams which 
empty there. The entrances to these channels were very strongly 
defended by channel obstructions and a great many mines, if 


whose employment the Confederates were very skilled. Om) 
the east side were two very powerful earthworks at Blakely andy 
Spanish Fort. The direct channel! to the city was obstructed andy 
these obstructions were supported and covered not only by te® 
fortifications of the city but by floating batteries. As the Federal 
navy could bring to the neighborhood only the light river mone) 
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tors, and the army could not aid it in an attack along this channel, 
it is obvious that a combined movement of the army and navy by 
the eastern approach to the city was the only practicable plan. 
Besides the defences mentioned above, the Confederates had three 
light draft ironclads and a gunboat operating in the rivers. 

On the 17th of March the movement began. The army corps 
on Mobile Point marched by land to Dannelly’s Mill, on the Fish 
fiver, about seventeen miles above its mouth. At the same time 
a brigade was sent to occupy Mon Louis Island on the west side 
and make as much of a display as possible. 

On the following day as much of the corps on Dauphin Island 
as could be provided with transportation was shipped to Dan- 
nelly’s Mill by water under convoy of the navy, and here a tem- 
porary base was established. On this day the navy reconnoitered 
along the east coast of the bay and shelled the country to drive out 
any hostile force, as well as to ascertain if any batteries had becn 
erected there. 

On the 19th, the Pensacola force also moved upon Mobile in 
cooperation. Bad weather now interfered with the march of the 
troops till the 25th, but on the 26th and 27th Spanish Fort was 
invested, although the movement met with sharp opposition. 
The Confederate ironclad was particularly annoying to the right 
flank of the attack and a battery was erected to reply to her. 

The base at Dannelly’s Mill was broken up, and a new one 
was established five miles below Spanish Fort and was protected 
by the navy from the Confederate ironclads. Wharves were built 
here, roads opened and the supply of the army secured. 

After the 30th the fire of the batteries Huger and Tracy was 
diminished and the Confederate gunboats driven off by the fire 
of the rifled battery erected for the purpose on the bluff of Bay 
Minette. 

The light monitors moved up towards Spanish Fort, clearing 
the channel as they went, but two of them and a wrecking boat 
were lost by torpedoes, on three successive days. On the Ist of 
April the column from Pensacola began to arrive near Blakely 
and completed the investment of that position on the 2nd of 
April. On the 4th of April the siege batteries opened fire against 
Spanish Fort. 

It had been hoped that the navy would be able to get into the 
Blakely river and cut off the fort from the city, but the river 
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could not be cleared fast enough for the ships to proceed. Hoy. 
ever, the navy was able to place and man some heavy guns ag, 
siege battery. On the 8th of April, after dark, the lines wer 
assaulted under cover of a bombardment and Spanish Fort was 
secured. 

The operations against Blakely followed much the same course, 
the Confederate gunboats giving considerable annoyance to the 
right flank of the besiegers. On April 3, a general assault cap. 
ried the entire line at Blakely. The navy continued to clear the 
river of torpedoes and on the roth it was able to shell the earth 
works called Tracy and Huger. At night these works wer 
abandoned by the Confederates and occupied by a naval garrison 
until the army could relieve it. The navy continued to clear th 
channels towards Mobile while two divisions of the army marched 
to the base at Starke’s landing to be ferried to the other side of 
the bay south of the city. 

On the 12th the army crossed and marched upon the front of 
the city, while the monitors appeared in the river in its rear, bat 
the night previous the city had been abandoned by its garrison 
as the threat from two directions was one impossible to resist 
and the mayor surrendered his government to the commanders d 
the two services. 

The further operations in this district until the close of the wa 
lack instruction for us. 

In the second, as in the first series of operations we are iF 
pressed by the good will and mutual support between the tw 
services. 

In a critical review of the campaign the prominent features 
the fact that the general plan being to establish a complete invet 
ment of the city of Mobile with the army in front of the af 
entrenchments and the navy in rear, cutting the water communi 
cations, it was necessary to aid the navy in its movement upon tit 
key of the situation by the efforts of three army corps, the whit 
military force present, for a period of three weeks. 

Admiral Thatcher had succeeded Farragut in command of i 
station and his attitude towards his own operations as revealtl 
in his reports is an amusing one. He sends despatches to Wash 
ington enthusiastically telling how the army is getting on and 
how well the navy is doing dragging for torpedoes and cleatitg 
the channel in one place and bombarding the enemy an anotitt 
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but he is unable to perceive the relation of each day’s work to the 
progress of the campaign as a whole, so when he has finally 
reached the back of the city and finds the garrison has evacuated a 
few hours before, he merely regards the navy’s hard work as 
wasted, and writes an indignant letter to the Department, imply- 
ing that the enemy was too ill disposed to the National Govern- 
ment to give him the satisfaction of bombarding the city. He 
was quite unable to realize that his hard work was fruitful, al- 
though unspectacular, and that by the seizure of the military key 
through that work, further resistance on the part of the garrison 
became foolish. 


ATTACK ON Fort FIsHEr, 1865. 
AN EXAMPLE OF SUCCESSFUL COOPERATION. 


Fort Fisher guarded one of the two entrances to the Cape Fear 
river, on which is situated the city of Wilmington, N. C. 

By the fall of 1864 the Federal blockade of the southern coasts 
was so complete that only Charleston and Wilmington were carry- 
ing on any foreign commerce. The latter city was of great im- 
portance as the source of military supplies for the army of North- 
em Virginia, but owing to the unusual condition at the mouth of 
the river, the navy alone could not efficiently close the entrance, 
although from thirty to forty vessels were constantly before it. 
This was owing to the double entrance at Cape Fear, between 
which the Frying Pan Shoals extended many miles to sea, requir- 
ing two distinct squadrons to close the two entrances. Fort 
Fisher defended the main entrance and was so placed as to rake 
the ships approaching the coast from seaward by the channel 
through the shoals. This was an error in locating the fort, since 
the engineer did not fully consider the hydrographic features. 
The outer bar was just abreast the fort, with a deep pocket just 
outside, and therefore the big ships lying outside the bar could 
bombard at close range. Had the fort been on Federal Point, no 
big ships could have gotten near it. 

Obstructions had been duly placed in the channel, but they 
were so far to the rear of the fort that there was no reciprocal 
Support, and thus the advanced position of Fort Fisher decided 
the plan of operations. Upon the request of the Navy Depart- 


ment General Grant agreed to aid in closing the river to blockade 
runners. 
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In December, 1864, 6500 troops under General B. F. Butler 
were detailed and the expedition set out, and arrived off Fog 
Fisher on December 18. The weather was not favorable for 
landing on the open beach and on the 20th many of the trans. 
ports had to run to Beaufort, N. C., to renew their supplies 
The gale caused much confusion, but by the 23rd the weather was 
good and although the transports had not returned Admiral 
Porter thought it necessary to improve the opportunity and begin 
the attack. On the night of the 23rd an explosion vessel was sent 
in and exploded as near the fort as possible but did no damage, 
On the 24th the bombardment by the fleet began. At night only 
a few transports had arrived and the fleet withdrew out of range. 
On Christmas day almost all the transports were up and it was 
decided to land under cover of a bombardment. Seventeen gun- 
boats were detached to cover the landing and assist with boats. 


The landing began at 2 p. m., about three miles from the fort, 
and about 5 o'clock, when half the troops had landed, General 
Butler decided to return to Hampton Roads, on the ground that 
a reconnaissance showed an assault to be impracticable. A num 
ber of stragglers, however, actually had been inside the fort, 
meeting with no opposition. The weather becoming rough after 
dark and remaining so, it was necessary to leave 700 men on shore 
for two days under cover of the guns of the fleet, when they also 
were reembarked without incident. 

Admiral Porter informed the Navy Department that General 
Butler’s presence was the only cause of failure, and after inquiry, 
General Grant sent back the same troops, somewhat reenforced, 
with Major-General Terry in command. The total force, includ 
ing two field batteries, was 9600 men. Its embarkation began at 
Bermuda Hundred on January 4 and was completed the follow 
ing day. No horses, wagons, ambulances nor artillery caissons 
were taken, but 150 extra rounds per gun in packing cases weft 
provided. 

After embarking, General Terry was informed by General 
Grant of the object of the expedition and that a siege train of 
twenty 30-pdr. rifles, four 100-pdr. rifles and twenty morta 
would follow immediately for use in case a siege should be neces 
sary. 

On the 6th the transport fleet sailed from Hampton Roads, and 
on the 8th it began to arrive at Beaufort, where the vessels needed 
repairs and supplies. Those vessels which entered Beaufort hat 
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bor could not get out till the 12th on account of high seas on the 
bar, but arrived that night off Fort Fisher. 

At 4a. m., January 13, the inshore division of gunboats stood 
dose in shore between five and six miles above the fort, where 
Masonborough Sound and the marsh behind it prevented any 
opposition to landing. The transports formed a parallel line 200 
yards outside and another division of gunboats took position 
farther north to prevent any water counter-attack by the sound. 
At 8 a. m. 200 naval boats were sent to aid the transports’ boats, 
and at 3 p. m. nearly 8000 men with forty rounds of ammunition, 
nine days’ provisions, 300,000 rounds of reserve ammunition and 
entrenching tools were on shore without accident except some 
supplies spoiled. Supplies could be landed only on an average of 
two days per week, owing to the weather. The opposing force 
consisted of 1800 men in Fort Fisher and a field force of 6000 
men in observation with headquarters at Sugar Loaf. Besides 
there were gunboats on the river. 

On landing the United States forces threw out pickets who 
ascertained the presence of the field force which had not been 
known previously. The guns of the navy prevented these troops 
from approching the fort and placing themselves between it and 
General Terry. 

After dark General Terry moved along the beach to a point 
about two miles from the fort and threw up a line of entrench- 
ments from the sea to the river to protect his rear. This line was 
defensible by 8 a. m. of the 14th. On the morning of the 14th 
the field artillery was landed and most of it was placed on the 
river end of the entrenched line, as the navy could cover the sea 
flank, and had been asked to do so, and also to cover the landing 
of the supplies on the beach. A brigade was sent towards the 
fort to reconnoitre and an outwork 500 yards from it was taken 
and turned into a defensive line. A skirmish line was advanced 


to within 150 yards of the fort and a line of rifle pits was dug 
there. 


The Confederate gunboats were annoying to the U. S. troops 
and a battery of 30-pdr. rifles was begun on the river to drive 
them off. 

It is now time to describe Fort Fisher. It was a very powerful 
earthwork with a sea face of 1300 yards and a land face of 480 


yards. 
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The sea face mounted twenty-two guns,* and the land face had 
twenty-four guns.} 

The very large bombproof traverses of the fort became an im- 
portant feature in the assault. A loopholed palisade with ban. 
quette ran in front of the land face from sea to river and in front 
of the palisade was a line of ground mines electrically controlled 
from within the fort. 

At 7.30 a. m. on the 13th, the four monitors and the New 
Ironsides were sent in to draw the fire of the fort to see where 
the guns were. The fort soon slackened fire and replied with 
only one gun. After the troops were ashore, the wooden ships 
moved to firing position about 3 p. m. and a heavy fire was main- 
tained till after dark, when the wooden ships drew off, leaving 
the monitors to fire slowly during the night. On the 14th, the 
small gunboats with 11-inch guns were sent to attack the land face 
to dismount the guns there, while a rapid fire from the lighter 
broadside of the Brooklyn was maintained to keep the guns from 
being manned. 

This plan was successful and under its cover the army ad- 
vanced and entrenched. 

By this time the Confederates had decided that for them to 
attack the United States troops, entrenched and covered as they 
were by the navy, would only lead to disaster, and that as the 
weather rendered the landing of supplies very uncertain, the 
attacking force could not wait to besiege, but must assault. 
Therefore, on the night of the 14th an addition of 500 men was 
made to the garrison by means of the Confederate navy which 
still preserved water communication with the fort. This gavea 
force of 2300 men to defend a line 500 yards long. On the after- 
noon of the 14th, General Terry and Admiral Porter held a con- 
ference at which it was decided that the uncertain communica 
tions through the surf rendered an assault necessary and that the 
navy must open the palisade the next forenoon. . It was arranged 
also that the navy should land 1600 bluejackets and 400 marines 
to attack the sea bastion while the army was to attack the river 
bastion and sally port. The disembarkation of the siege train 


*One 84-inch rifle, one 8-inch rifle, two 7-inch rifles, five 63-inch 
rifles, eight 10-inch S. B.. five 8-inch S. B. 

+ Three mortars, two 10-inch S. B., five 8-inch S. B., seven 32-pdr. S. B, 
one 24-pdr. S. B., one 7-inch rifle, four 63-inch rifles, one 41-inch rifle 





and als 
continu 
forenoc 
It num 


able on 
tols an 
advance: 
where | 
rifle pit 
and occ 
and mi 
shells 1 
time be 
each sh 
into a ¢ 


leaders 
duties 
eral Te 


general 
on the : 


but it | 


people’: 


The | 
fort wa 
learned 


of the 
The tic 
leaders 
the paz 
marine: 
attack : 
the pal; 


* Tabi 
twenty-s 
ten 15-i 
inch S 








Fer _trtlhUCUc Cm 


ery N_vrt CUCU SPOCOlUClC OCU 


. ie - —.. '— 





A Srupy or Atracks Upon Fortiriep HArRBors. 74! 


and also the fire of the monitors began early on the 15th and 
continued all day. The fleet moved in to bombard later in the 
forenoon and opened a very heavy fire on the fort at about 11 a. m. 
It numbered on this, as on the other days, about forty ships in the 
firing line, with about 400 guns, of which about 260 were avail- 
able on one broadside.* The bluejackets with cutlasses and pis- 
tols and marines with rifles were landed in the forenoon and 
advanced along the beach to a point 600 yards from the fort, 
where an entrenchment was thrown up and afterwards a line of 
rifle pits was dug within 200 yards of the fort by the bluejackets 
and occupied by the marines. Here they were under fire of grape 
and musketry from the fort, and the premature explosions of 
shells from the fleet also annoyed them. Owing to the lack of 
time between landing and the hour of attack, the small parties from 
each ship were deprived of an opportunity of forming themselves 
into a cohesive organization. It was not even known who was in 
command until the bluejackets were about to charge, and so the 
leaders could not arrive at an understanding in regard to the 
duties of the different detachments nor communicate with Gen- 
eral Terry in time to arrange for proper cooperation. Squadron 
general orders prescribed that the sailors should “ board the fort 
on the run in a seamanlike way.” The Admiral’s order, dated on 
the morning of the assault, provided a much more rational plan, 
but it does not seem to have removed the impression made on 
people’s minds by the generally circulated previous order which 
had been public for a day or two. 

The fire of the fleet was continued till 2 p. m., at which time the 
fort was silenced, the palisade well opened and, as was afterwards 
learned, the controlling wires of the mine fields were all cut. The 
signal for the assault was given at 3 p. m. on the steam whistles 
of the fleet, and both soldiers and sailors moved to the assault. 
The tide being low the crest of the beach offered cover and the 
leaders of the bluejackets got beyond the palisade and even reached 
the parapet, but they had few muskets among them, and the 
marines did not maintain a good fire from the rifle pits, so the 
attack was repulsed, although a number of men remained under 
the palisade until dark. 


*Table of fleet's guns available on one broadside: eight 150-pdr. R., 
twenty-six 100-pdr. R., four 6o-pdr. R.; thirty 30-pdr. R., nine 20-pdr. R., 
ten 15-inch S. B.; twenty 11-inch S. B., one hundred and twenty-eight 
Finch S. B., twelve 8-inch S. B.; thirteen 32-pdr. S. B. 
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During the bombardment most of the infantry of the garrison 
had been at a distance behind the fort, and when the assault was 
made the greater portion of the force was sent forward to the se 
angle to repulse the sailors, the consequence was that by the time 
these were driven back, the army, advancing under cover of the 
hill and woods on the river side, had established itself on the other 
flank of the work. The huge traverses afforded a series of defen. 
sive positions from which the Confederates were driven succes. 
sively by most desperate fighting. The fleet continued its fire 
upon the sea face of the fort. One of the guns on this face had 
been traversed and was firing grape on the assaulting force, It 
and some field pieces were disabled by the monitors, whose fire 
also shook the infantry of the defense. Finally, the defeated blue. 
jackets and marines were sent to hold the entrenchments to the 
north while the fresh soldiers there were withdrawn and sent into 
the fort to relieve the weary troops and continue the assault. The 
Confederate field force attempted a diversion by attacking these 
northern entrenchments, but as soon as its skirmishers moved 
forward, a division of gunboats opened fire and restrained any 
further effort on its part. At about the same time the fleet shifted 
its fire to the beach south of the fort to prevent possible reenforce- 
ment coming across the river by way of Fort Buchanan. Th 
new troops carried the fort with very little resistance and by 
10.30 p. m. the action was over. 

The following day the navy found and buoyed the channel 
took up the torpedoes in it and pushed light draft gunboats over 
the bar. As soon as three gunboats were inside the bar the Com 
federates prepared to abandon Smith’s Island and all the forts 
about the other entrance. On the night of the 16th they were 
blown up. The navy then took possession of them and puta 
heavy force of gunboats in the river. 

Thus Lee’s army was cut off from Europe; but by this time 
General Sherman had started north from Savannah and it wa 
necessary to supply him by the same route which Lee had used 
With this object, Major-General Schofield, with 21,000 men, was 
transferred from Tennessee to the Chesapeake and thence by s@ 
to the Cape Fear river, in order that the large force of neatly 
40,000 men thus assembled there and at New Berne, N. C., might 
make Sherman certain of supplies and support as he approached 
the army of Joseph Johnston. The Army of the Ohio arrived 
the Cape Fear River February 9 and landed between Fort Fisher 
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and the lines two miles north of it held by General Terry’s forces. 
The Confederate forces under Hoke still held their entrenched 
position between Masonborough Sound and the river opposite to 
Fort Anderson. On the west side of the river the Confederate 
line extended from Fort Anderson to a large swamp three-quarters 
of a mile distant. Both these positions were secure against direct 
attack. On the other hand, General Terry’s position was sup- 
ported on both flanks and in the rear by the gunboats, besides 
which he held Smithville and Fort Caswell. 

Since the navy had moved inside the river, it had been waiting 
for the arrival of light draft monitors to attack the river forts, 
and in the meantime had cleared out torpedoes as far as Fort 
Anderson. The obstructions under the forts were of heavy cob 
work and stone and were impassable without reducing the forts. 
On February 11 General Terry’s line was advanced, supported by 
the gunboats, and entrenched so far to the front as to require the 
enemy to hold his lines in force. Arrangements were then made 
to attack the right flank of the Confederate eastern wing with 
the gunboats, while two divisions were marched up the ocean 
beach to a point beyond the enemy’s position, where they were to 
meet and receive a flotilla of pontoons and navy boats and haul 
them across the beach to the sound and then cross the sound in 
them. Bad weather delayed the execution of this plan, so on the 
night of the 14th of February the pontoons were sent up the 
beach on their wagons. An unusually high tide delayed the pon- 
toons, so that the crossing could not have been complete before 
daylight, whereupon the attempt was abandoned. The two divi- 
sions crossed to Smithville instead, whence, on February 17, they 
marched against the Confederate position at Fort Anderson and 
entrenched opposite it on the morning of the 18th. On the 17th 
one monitor and four gunboats bombarded Fort Anderson and 
continued the bombardment the next day at a shorter range and 
with ten additional gunboats. At 3 p. m. the fort was silenced 
but the gunboats continued firing till dark. 

After the entrenchments were defensible, a detachment was left 
to hold them, and the main body marched around Orton Pond to 
fall on the rear of the fort, but during the night of the 18th-19th 
it was abandoned and the United States flag was hoisted on it at 
daylight. The navy at once began to clear the river of torpedoes. 
One division of the army marched to Fort Anderson and was 
ferried across Cape Fear river by the navy, while the other con- 
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tinued north and encountered strong field fortifications on Tow, 
Creek, a stream with all bridges destroyed and no ford for fifteen | 
miles. Between the river and the road were swamps. This pos. 
tion was turned and attacked by a march through the swamp, 
after which the United States forces were directed on the commy. 


nications of Wilmington. As soon as the Confederate forces op 
the eastern side of the river learned that Fort Anderson had beeg 
abandoned and that the river was open to the gunboats, they 
abandoned their own lines and fell back to a point about five mile OI 
below Wilmington. 
The navy sounded and buoyed the channel and got the gun 
boats up to the obstructions and earthworks at the mouth of the 
Brunswick river on the 20th and opened fire. That night the B 
gunboats were attacked by 200 drifting torpedoes, but the picket 
boats destroyed them with musketry fire. Only one vessel was W 
injured by them. with 
Late on the 21st the gunboats and army made a simultaneoy com 
attack on the group of forts below Wilmington, but without sue tant 
cess. On the 22nd, it was found that the progress made by the have 
western column of troops towards the rear of the city and th stude 
railroad had brought about its evacuation and both columns occ feder 
pied it. rema 
As the railway was without rolling stock and the army without in th 
wagons, one corps was transferred by sea to New Berne and both Repu 
corps then advanced from Wilmington and New Berne to Golde Th 
boro, where they effected a junction with General Sherman @ eclips 
April 24, opening a new base for him and bringing a reenforee procl: 
ment of 25,000 men. way t 
In the operations from Fort Fisher to Wilmington, both the army 
Federal Army and Navy understood the part that was prope In 
to each, and the result was complete harmony between the tw of nay 
services, accompanied by success. The situation was such tha of the 
alternately, each supported the other’s movement and neithe report 
could move up the river much in advance of the other, since the engag 
Confederate ships and field forces were supporting each other it not m 
a similar manner, although the latter combination was not formid- report 
able when properly attacked by the army and navy in cooperatio® Her 
of the 
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to Jul 
mente: 
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OPERATIONS OF THE NAVY AND MARINE CORPS 
IN THE PHILIPPINE ARCHIPELAGO, 


1898-1902. 


By LreurENANT-COMMANDER A. P. Nistack, U. S. Navy. 





While the services of the navy and marine corps in the wars 
with Great Britain, with Tripoli, and with Spain, have been so 
commanding as to receive universal recognition, equally impor- 
tant but less conspicuous service in the Mexican and Civil Wars 
have been entirely overshadowed by those of the army. Only the 
student may learn that, in the Civil War, the supplies of the Con- 
federacy were cut off and the South starved out by the most 
remarkable blockade in history, and that by the naval operations 
in the Mississippi River and adjacent waters the backbone of the 
Republic was broken. 

The navy and marine corps are suffering to-day from a similar 
eclipse in the matter of the Philippine Insurrection. The peace 
proclamation of July 4, 1902, does not mention in the slightest 
way the services of the navy and marine corps, and gives to the 
army the entire credit for the suppression of the insurrection. 

In looking over the annual reports of the chief of the bureau 
of navigation from 1898 to 1902 inclusive, and of the commandant 
of the marine corps for the same period, it seems that the detailed 
reports of commanding officers are rather meager. Many direct 
engagements and many actions in co-operation with the army are 
not mentioned. Certainly if the facts are not given in official 
reports, the public at large may be excused for being ignorant. 

Herewith is published a summary, chronologically arranged, 
of the engagements and incidents of the entire campaign of the 
navy and marine corps in the Philippine Archipelago from 1898 
to July 1, 1902, inclusive, as set forth in printed reports, supple- 
mented by a few unmentioned ones known to the writer. It is 
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hoped that other officers, both of the navy and marine corps, wij 
supplement this summary with dates and facts of other operation 
within their knowledge, and that the Naval Institute will publig, 
a revised summary of events as a permanent record. This is ng 


intended for the benefit of any individual, but merely as a recon | 


of the bare facts of history. Some one may later take it upo, 
himself to expand the outline into a fuller history before it is to 
late to stem the tide of popular ignorance and indifference. Many 
officers, from a false sense of modesty, have thought so little of 
their own work as to neglect to report operations reflecting credit 
upon themselves, but esprit de corps is a more important con 
sideration than the gratification of such feelings, and the interests 
of the individual are as nothing compared with those of the service 
at large. 
SUMMARY. 


1808. 

May 1. Manila Bay. 

May 1 to August 13. Blockade of Manila. 

July 8. Raleigh and Concord took Grande Island, Subic Bay, 
and captured the Spanish garrison of Olongapo. 

August 13. Admiral Dewey’s squadron co-operated with th 
army in the taking or surrender of Manila. 

December 26. Baltimore convoyed General Miller’s expedition 
to Iloilo. 

1899. 

February 6. Insurgent attack on Manila. Fleet participated 
actively in the repulse. 

February 13. Boston and Petrel bombarded [Iloilo and to 
the town, the army expedition under Brigadier-General Mile 
participating. 

February 22. Landing party from U. S. S. Petrel occupitl 
Cebu. 

March 9 to 17. Bennington convoyed army expedition to ® 
Southern Islands. 

March 11 to 15. Boston visited Zamboanga and Sulu Islané 
to reconnoitre. Inspected Spanish gunboats. 

March 31. Baltimore bombarded insurgent trenches at Dagt 
pan, Lyngayen Gulf. 

April 12. Yorktown at Baler. Gilmore captured. 
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April 13 to 20. Concord and Petrel convoyed purchased Span- 
ish gunboats from Zamboanga to Manila. 

June 16. Oregon destroyed insurgent trenches at Anda, Lyng- 
ayen Gulf. 

June to December. Castine cruised in Sulu Archipelago, first 
to prevent uprising of natives prior to army occupation, after- 
wards co-operating with army. 

September 10. 3ennington shelled fortifications at Legaspi. 

September 14. Concord and Monterey destroyed two insurgent 
schooners at Aparri. 

September 16. Monadnock and small gunboats shelled forti- 
fications back of Cebu. 

September 17. U.S. S. Urdaneta was captured and burned in 


the Orani River. 

September 18. Monterey, Charleston, Concord, and Zafiro 
shelled insurgent battery at Olongapo, Subic Bay. 

September 23. Battalion of sailors and marines from the Bal- 
timore, Charleston, and Concord, under command of Lieutenant 
J. C. McDonald, U.S. N., landed at Olongapo and destroyed a 
6-inch gun mounted by insurgents. 

October 3. Sailors and marines from the U. S. S. Baltimore, 
and marines from Cavite, joined army in attack and capture of 
insurgent forces at Imus. 

October 8. Battalion of marines from Cavite, under Lieut.- 
Col. G. F. Elliot, U. S. M. C., took Noveleta, 2 killed, 14 wounded, 
U.S. S. Petrel co-operating. 

October 15. Concord bombarded town of Tigbanan and pre- 
vented insurgents crossing to Negros Island. 

October 23. Gunboat Paragua co-operated with army in seiz- 
ing the ports of Bonati, Ajui, Concepcion, Estancia, and Capiz on 
Panay Island. 

October 29. Concord bombarded Bonati. 

November 5. Concord bombarded San Juan de Buena Vista. 

November 7. Princeton, Bennington, Manila, Helena, Samar, 
Callao, convoyed General Wheaton’s expedition, bombarded San 
Fabian, and covered landing of forces. 

November 16. Castine and Manila took Zamboanga, and later 
am troops and participated in the occupation of the Sulu 
slands. 


November 25. Oregon landed battalion, captured Vigan (2 
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miles in the interior) and rescued 350 Spanish prisoners, getting 
the first news of Gilmore’s whereabouts. 


November 27. Concord assisted troops in the capture gf | 


Bonati. 

December 5. Newark reinforced army garrison at Vigan, 

December 6. Concord assisted at the taking of Ajui, 

December 10. Baltimore and Oregon participated with expe 
dition under General Grant in the capture of Olongapo, Subic 
Bay, and ships garrisoned Olongapo with marines. 

December 10 to 29. Newark, Princeton and Helena received 
the surrender of Aparri, the Northern Islands and the northem 
provinces of Luzon. 

December 16. Concord assisted in the capture of Romblon, 

December 20. Capt. Draper, U. S. M. C., with force from 
Cavite, occupied Olongapo, Subic Bay, as a garrison. 

December. During this month the Wheeling and Panay o 
operated with the army along the northwest coast of Luzon, 

During 1899, marine garrisons were established, in addition ® 
Cavite, at Olongapo, Port Isabela, Balbac L. H., Malabrigo L. 3 
Cabras L. H., Capones L. H., Cape Melville L. H., Caridad 
Dalahican, Sangley Pt., San Roque, Canacao, and Santiago L. H 

The following ships were engaged, in addition to the abo 
mentioned duties, in patroling, blockading, and intercepting & 
surgent commerce and food supply, and in co-operating with tk 
army by communicating with them, carrying supplies, transport 
ing them from place to place, and assisting in maintaining thet 
communications: Albany, Baltimore, Bennington, Callao, Casting 
Calamianes, Charleston, Concord, Culgoa, Guardoqui, Helem 
Manila, Monterey, Manileno, Mariveles, Mindoro, Monadnok 
Pampanga, Paragua, Petrel, Princeton, Oregon, Olympia, Samat 
Newark, Wheeling, Iris, Glacier, Urdaneta, Yorktown, Basco, aif 
Zafiro. 

1900. 


During this year the following ships were engaged principal 
in patrol duty, blockading insurgent ports or intercepting trait 
between them: Baltimore, Basco, Don Juan de Austria, Gi 
mianes, General Alava, Guardoqui, Isla de Luzon, Leyte, ail 
Princeton. 

The following ships were also engaged in similar work at time 
but were principally in active co-operation with the army in @ 
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yoying expeditions, covering the landing operations, carrying de- 
tachments of troops, maintaining communications, and assisting 
in the operations by bombarding, etc.: Bennington, Callao, Cas- 
tine, Concord, Helena, Manila, Manileno, Marietta, Mindoro, 
Nashville, Newark, New Orleans, Oregon, Pampanga, Paragua, 
Petrel, Quiros, Samar, Villalobos, Wheeling, Yorktown, and 
Zafiro. The details as to dates and extent of service are set forth 
in the cruising reports. 

Numerous additional posts were garrisoned by detachments of 
marines, but the operations in China withdrew suddenly a large 
portion of the officers and men available. 

January. Princeton took possession of the Batan Islands. 

February 16. Small marine detachment near Olongapo was 
attacked by insurgents and two men killed. 

February 17. Punitive expedition under Captain H. C. Draper, 
U.S. M.C., from Olongapo, attacked town of Morong, and de- 
stroyed insurgent blockhouse, arsenal and ammunition. 

February 23. Nashville bombarded town of Benictican near 
Olongapo, and marine detachment destroyed town. 

February 27-28. Expedition on General Alava, under com- 
mand of Lieutenant J. H. Gibbons, U.S. N., in Gulf of Ragay, 
rescued and captured 522 persons, prisoners in the hands of the 
insurgents, including 10 Americans, 460 Spanish officers and sol- 
diers, and a number of priests and friendly Filipinos. 

March 5. Nashville landed a marine detachment from Olong- 
apo, under Captain Draper, U.S. M. C., and in co-operation with 
the army took the town of Bagac, capturing arms and ammunition. 

March 8. Lieutenant Logan Feland, U.S. M. C., commanding 
a marine detachment from Olongapo, captured the town of Cala- 
pacuan and destroyed insurgent provisions. 

April 7. Marietta took possession of town of Baler, Island of 
Luzon. 

April 9. Marine detachment on Leyte drove insurgents from 
town of Calaguaguin near Olongapo. 

May 13. Pampanga engaged insurgents at Masin, Island of 

e. 

May 25. Pampanga shelled insurgent trenches at Santa Mar- 
garita, Island of Leyte. 

May-June. Paragua engaged insurgents at Patnongon and 
Jaland River, Island of Panay. 
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June 29. Concord shelled insurgent trenches at Catbalogan. 
July 6-15. Concord and Marietta shelled insurgent trenches g 
Catbalogan. 
July 20. Concord shelled insurgents at Kalbayac. 
September 19. Landing party from Isla de Cuba occupied 
Malabang. 
1901. 


During this year the following ships were engaged in patrol 
duty, blockading insurgent ports or intercepting trade between 
them, and in active co-operation with the army in convoying expe 
ditions, covering the landing of troops, carrying detachments of 
troops, maintaining communications and assisting in the opere 
tions by bombarding, or by landing men from the ships: Annap 
olis, Arayat, Basco, Calamianes, Callao, Castine, Concord, Don 
Juan de Austria, Frolic, Isla de Cuba, Isla de Luzon, Leyte 
Marietta, Mariveles, Mindoro, New York, Pampanga, Panay, 
Paragua, Petrel, Princeton, Piscataqua, Quiros, Samar, Vick 
burg, Urdaneta, Wampatuck, Yorktown, and Zafiro. 

In the annual reports of the chief of the bureau of navigation 
for 1901 and 1902, giving the summaries of the cruising reports 
in the “ Movement of Vessels,” the report of the Don Juan é@ 
Austria is a model of clearness and effectiveness. For the first 
three months of 1901 it covers nearly five printed pages. The 
activities of other ships are in many cases covered in a few vagut 
lines, or the interesting details are concealed in such remarks # 
“ Co-operating with Army,” “ Cruising on station,” “ Commutk 
cating with garrison,” etc. Full reports of operations are sup 
posedly on file elsewhere. On the other hand, the commandantd 
the marine corps publishes full details of all operations of marine 
detachments, and incidentally the operations of ships in conmet 
tion therewith. There is also always a full list of all medalsa 
honor and commendatory letters. 

The following summary is taken from the “ remarks” in i 
cruising reports for 1901, and from the report of the commandatt 
of the marine corps. The Don Juan de Austria is abbreviated® 
Austria, and only a few of the numerous recorded operations at 
given in the summary : 

January 17. Austria shelled insurgent outpost at Donsol. 

January 20. Boat expedition from Austria to Buena Visi 
secured 12 prisoners. 
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January 28. Army expedition assisted by detachment from 
Austria landed at Maringondon and made a successful attack upon 
the insurgents. 

January 31. Expedition from Austria landed at Jamuraon, 
drove off insurgents and destroyed supplies. 

February 2. Austria surprised the town of Claveria at dawn, 
capturing many insurgents and valuable papers. 

February 3. Same service at the town of San Pascual. 

February 4. Austria returned to Claveria, and “ brought on 
board several persons, including Padre, shown by captured docu- 
ments to be active insurgents.” 

(The brief record of the Don Juan de Austria given above is 
but for a few weeks, but throughout the year the cruising report 
shows continued activities, and it is too long to quote.) 

February 26. Calamianes engaged insurgents at Agusan River, 
Island of Mindanao. Ensign A. N. McCarthy, U.S.N., com- 
manding, was commended for this service. 

March 18-28. Vicksburg co-operated with the army in the 
capture of Aguinaldo. 

October 24. New York landed two companies of marines at 
Basey, Samar Island, relieving Ninth Infantry. 

October 25. Vicksburg, Frolic and Zafiro landed 159 marines 
at Balangiga, Samar Island, relieving Seventh Infantry. 

October 28. Vicksburg destroyed insurgent supplies at Gigosi. 

October and November. Vicksburg engaged in combined oper- 
ations with army in islands of Leyte and Samar. 

November. Annapolis engaged in investigating slave trade. 

November 5. Detachment of marines, under Major Waller, 
defeated insurgents at Sohoton. 

November 8. Marines defeated insurgents at Iba, killing 9, 
and capturing 11. 

November 9. Marine detachment, under Captain Porter, en- 
gaged insurgents near Balangiga, killing 1, and capturing 7. 

November 13-14. Second attack on insurgents at Sohoton, 12 
killed. 


November 17. Marine detachment surprised insurgents near 
Sohoton. 
December 28. Marines, under Major Waller, started from 


Lanang to march across Island of Samar, a distance of about 190 
miles, 
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1902. 

Peace proclamation July 4, but previous to this, the following 
services were rendered by the navy and marine corps: 

The following ships were engaged in patrol duty, biockading 
insurgent ports, etc., and co-operating with the army and marine 
corps: Annapolis, Arayat, Basco, Calamianes, Don Juan de Age 
tria, Frolic, Guardoqui, General Alava, Isla de Cuba, Isla & 
Luzon, Mindoro, Pampanga, Panay, Paragua, Piscataqua, Prince. 
ton, Quiros, Villalabos, Wompatuck, Yorktown, and Zafiro, 

Throughout the cruising reports for 1899, 1900, 1901, and 1902, 
it is surprising to note the number of times the various ships were 
engaged in pulling army transports off the various reefs and 
shoals. 

January 4. Marine detachment, under Lieutenant Carpenter, 
attacked insurgents at Odoc, Island of Samar, killing 8, and cap 
turing 4. 

January 6. Major Waller’s expedition reached Basey after 
crossing the Island of Samar, enduring great hardships. 

January 11. Captain Porter’s detachment, from Major Wat 
ler’s column, reached Lanang. 

January 18. Lieutenant Williams’s detachment, from Major 
Waller’s column, reached Lanang. 

January 19. Captain Bearss, with detachment of marines, 
established outpost at Quinapundan. 

January 25. Lieut. Gridley, with detachment of marines, de 
feated the insurgents at Iba. 

Samar battalion of marines, under Major Waller, returned 
Cavite March 2, 1902. 

As a digression, it may be interesting to consider the system 
of rewards to officers and men of the navy and marine corps i 
connection with the services rendered. In General Order No. § 
of July 19, 1901, the Navy Department published a list of medal 
of honor and commendatory letters issued to officers and enlisted 
men of the navy and marine corps for services in China, tht 
Philippines, etc. Of the medals of honor, 56 were for services if 


China and 7 for the Philippines. Of the commendatory letters,  § 


were for services in China, and 15 for the Philippines. This lit 
is certainly not complete. The value of official recognition & 
pends upon the promptness and certainty of its bestowal. A ful 
list of the officers and men of the navy and marine corps who hart 
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received medals of honor or letters of commendation for services 
in the Philippines should now be published. 

The individuals who get numbers or medals of honor or com- 
mendatory letters, of course owe something to special opportunity. 
The sinking of the Merrimac at Santiago was all right, but there 
were enough volunteers to sink a mile of such ships. The oppor- 
tunity to be allowed to sink her was a reward in itself and quite a 
sufficient one for the individual, but in conferring special honors 
on its brave and daring, a service also honors itself. When Great 
Britain makes field marshals and peers of its distinguished sol- 
diers, it loses nothing in reflected military prestige, and it is this 
view of the case that we seem to miss. In honoring Hobson and 
his crew, the navy honored itself. That is the important point. 
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A METHOD OF DETERMINING THE LATITUDE AT 
SEA WITHOUT TIME. 


By X. 





By the routine methods of navigation the latitude and longitude 
are in general not determined at any one time independently of 
one another. The determination of the latitude by the meridian 
altitude of the sun necessitates a knowledge of the Greenwich 
time (at least approximately) so that we can calculate its declina- 
tion at the time of culmination. The same is the case with the 
planets. The only method in general use by which the latitude 
may be obtained, without the time, is that derived from the cul- 
mination of a star. But as the culminations of the principal stars, 
such as are used in navigation, are infrequent, this involves tedious 
waiting. Furthermore, the use of a night horizon is unsatisfac- 
tory and often impossible. Practically the altitude of a star can 
be determined only under three conditions, at twilight, at dawn 
and with sufficient moonlight. Generally, therefore, we can only 
utilize the culmination of a star when the horizon is sufficiently 
illuminated by the moon. 

The problem then is, how to determine the latitude instantly 
(without waiting) when there is a working horizon (twilight or 
moonlight). This can be done quite simply in the following 
manner: Let two observers take simultaneously the altitudes of 
any two stars, S and S’. PSS" is a fixed astronomical triangle, 
the elements of which are supposed to be previously tabulated. 
P is the celestial pole and Z the zenith. The elements of such 
triangles as would be useful could easily be incorporated in a 
single page of the Nautical Almanac. The element SS” we derive 
at once from the table and taking our observed distances SZ and 
SZ we calculate at once the spherical angle S’‘SZ. The angle 
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PSS" is taken from the table and we have at once the angle PSz. 
Knowing then the sides PS and SZ and the included atigle P$Z 
we obtain easily the side PZ which is the colatitude. Asa check 
on our work we can use the triangle PS’Z. 

If the time is taken at the same instant as the altitudes, we cap 
obtain, of course, our hour angle and thus the longitude. 

With the two altitudes and the time it would be equally possible 
to derive two Sumner lines and their intersection would give us 
our latitude and longitude at the time of observation. The work 
by the two Sumners, however, is about twice that by the method 
just described. 





Z 


This method is designed chiefly for the determination of the 
latitude and gives us a means, hitherto wanting, of obtaining it at 
once (without waiting) and without the time. It implies, of 
course, the existence of a suitable horizon, as must be the case 
for all star observations. 

The following example is subjoined to illustrate the method. 
The following simultaneous altitudes of Pollux and Capella were 
taken at twilight: Pollux, 54° 35’; Capella, 36° 51’. Required 
the latitude. 

From our previously prepared tables we find that 

SS’ = 34° 15’ 33° PSS’ = 107° 51’ 12° 
PS = 44° 5' 57” PS'S= 48° 40° 8 
PS’ = 61° 44' 30° 
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Correcting for refraction and dip (5’ 22” dip), we find that the 
coaltitude of Pollux was 36° 31’ 3” and of Capella 53° 15’ 40”. 

Solving the triangle SS’Z, we find that SS’Z = 101° 22’ 24”. 
Therefore the angle PS’Z = 150° 2’ 32”. 

Solving the triangle PS’Z, we obtain PZ = 94° 14’ 25”. 

As a check we can use the triangle PSZ. We easily find that 
the angle S’'SZ = 46° 43° 8”, and that, therefore, the angle 
PSZ = 154° 34’ 20”. Solving the triangle PSZ we obtain as the 
value of PZ, 94° 14° 506”. 

The latitude was, therefore, to the nearest minute, 4° 15’ South. 
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THE SIGNIFICANCE OF OVERCROWDING.* 


By Surceon Henry G. Beyer, U.S. Navy. 





In the carly part of last May I was ordered as a member on a 
board charged with the duty of investigating the sanitary condi- 
tion of the navy yard at League Island, Pennsylvania. The imme- 
diate cause for assembling the board was the deplorable fact that 
cerebro-spinal fever had again broken out there and threatened to 
become epidemic. The duty of the board was (1) to trace the 
cause of the disease to its origin and (2) to suggest means for 
stamping it out. 

It was soon found that the disease had made its first appearance 
in the temporary barracks, erected less than a year ago on the 
eastern end of the island, upon a soil that had been pumped up 
from the river bottom not many years since. These barracks, in 
which the recruits were quartered, formed, therefore, the first 
object of the attention of the board. Upon a most careful and 
thorough examination into the sanitary features of these build- 
ings during which, among other things, account was taken of the 
character of the accommodations and the number of recruits that 
were compelled to live in them, the board came to the unanimous 
conclusion that the cause of the present outbreak of the epidemic 
in these barracks was lack of air-space, or, in other words, over- 
crowding. Since lack of sufficient air-space or overcrowding alone 
could never be accused of giving rise to an infectious disease, due 
{0 a specific microbe, the conclusions of the board, it would seem, 
would need some further explanation. The subject is of such im- 


*Read at the Naval War College, July 22, 1904. 
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portance, the danger of its recurrence so great, that the exact rh. 
tion of overcrowding to an epidemic of this nature must be pre. 
cisely defined, its influence as an indirect cause of the Perpetua. 
tion of the epidemic absolutely fixed in your mind, in order pg 
only that the danger of it may be properly appreciated by you by, 
also, in order to enable you to take intelligent measures for jg 
prevention in the future. To attempt to give you this needa 
explanation is the object of this lecture. 

There are three barracks in all at League Island, erected jeg 
than a year ago. Each building has two floors ; there is no cell: 
The first floor has a cubic capacity of 22,140 feet, gives berth p 
144 men, thus allowing a cubic air-space per man of 154 fed 
The second floor has an air-space of 24,800 cubic feet, and being 
likewise occupied by 144 men, gives an air-space of 169 cube 
feet. This gives an air-space per man for the entire buildingd 
161 cubic feet. Since the three buildings are all alike the res} 
of these measurements may be taken as typical for all. Ag 
further details as to the construction of the barracks, the soil the 
are built upon, etc., etc., may be here omitted as foreign to th 
subject in hand. 

It will suffice for our purpose to have established the depler 
able fact that the air-space allowed per man in these barrads 
amounted to less than it was on the receiving ship Lancaster wha 
that ship would be crowded to its full capacity ; that it was a gral 
deal less than that allowed in the Marine Barracks and that ita 
not come up to the amount of air-space prescribed by law, intt 
mercantile marine, and to be allowed and provided for emigrat 
passengers. The lowest class of foreign workmen have, inde 
better quarters than our recruits have in these barracks. Ourom 
young spirited American boys, arriving full of hopes and ambitiog 
are expected to live, flourish and grow into manhood, withouti 
supply of the cheapest and most essential element, fresh aif, a 
put up with such conditions without complaint. Except perha 
for the merely temporary purpose of filling your ships, I leavet 
for you to decide as to which would be for the more endunmg 
benefit of the service; never to enlist boys until they can b® 
ceived into quarters provided for them, that are at least sanital} 
or, to enlist them and pack them into quarters in which theirit 
impressions of the service are to see their comrades die fromé 
preventable disease ? 
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From time immemorial, overcrowding and life in ships have 
been inseparable. From actual suffocation, from entire want of 
air, to the dying by slow degrees from bad air, we have abundant 
material on record. Even to-day, life in our own best ventilated 
ships, when visiting the sleeping quarters of our men, in the 
middle of the night, the air cannot be kept within the limit set by 
hygienic requirements, except in rare cases. Overcrowding, like 
a doubled-edged sword, influences human health in two ways: 
(1) by diminishing the supply of what is considered the source 
of all life, the oxygen of the air, it lowers the resistance of the 
living to all injurious environmental influences to life, inevitably ; 
and (2) by creating conditions under which the particulate and 
living enemies of human life, the parasites, acquire greater power 
and virulence. 

This struggle which is going on in disease between the indi- 
vidual and the disease-producing germ may be well expressed by 


the general formula: D = >. first applied to it by Dr. Theobald 


Smith, and where D stands for disease, R for the resistance of the 
individual and V for the virulence of the disease-producing agent. 
To bring about recovery, we must increase resistance or diminish 
virulence, or do both. 

How depressing is the influence of impure air or the want of 
any air you all know from personal experience. How it influences 
those already weakened by disease or other influences injurious 
to normal health, I only need to recall to your mind an instance 
recorded in history. Thus, the English hygienist Lind reports the 
following instance: A French fleet of vessels, in the year 1757, 
was engaged in transporting 1000 convalescents from the various 
hospital tents at Louisburg at Brest. After six days out every one 
of these convalescents had died and been thrown overboard. In 
other words, the natural resistance of these patients having al- 
teady been decreased by disease, it needed only to deprive them 
of good fresh air to extinguish entirely the remaining spark of 
life. Blane, while fleet surgeon of 40 line of battleships with 
21,608 men, cruising in the West Indies, between the years 1780 
and 1783, reports the loss of 3200 men from disease alone, and 
he attributes this enormous death-rate to overcrowding and insuffi- 
cient ventilation. Many of the men, he says, especially those who 
were obliged to work below, actually died from suffocation. 
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How overcrowding creates conditions under which the pay. 
sites of the infectious diseases acquire greater virulence needs ap 
explanation which can only be appreciated by a knowledge of the 
cultural characters and biological peculiarities of the germs cay. 
ing infectious diseases. This knowledge I will try to furnish, 

There are two diseases, caused by two separate organisms, both 
belonging to the class of cocci, a description of the characters of 
which will furnish you with the key to an understanding why 
overcrowding is the cause of the increase in their virulence, Theg 
diseases are pneumonia and cerebro-spinal meningitis and of these 
I will now proceed to give you a brief account. 

1. Pneumonia is now generally regarded as an infectious dip 
ease caused by a specific.organism which was first seen by Kies 
and others, then discovered by Pasteur and Sternberg in the saliva 
as well as in the blood of rabbits injected with saliva, about 18% 
There was, however, at that time, no suspicion that this organism 
was concerned in the production of pneumonia, and it was no 
really until 1884 that Fraenkel determined that the organism, » 
to that time known as the coccus of sputum septicemia, was th 
cause of pneumonia. ( Osler.) 

The organism is a somewhat elliptical-shaped coccus, usually 
occurring in pairs, hence the term diplococcus. When it occursia 
the sputum, a capsule can always be demonstrated. It has bes 
found in various tissues and organs, including the blood. Oust 
side the body the organism has been found in dust and the sweep 


ings of rooms. 
i of) 


The coccus is not considered a very resistant one and grow 
only under certain favorable conditions. It does not grow below 
a temperature of 24° C. and flourishes best at blood temperatite 
In many cases it has been known to refuse to grow at all ona 
artificial culture medium, except on blood-serum-agar. On @ 
artificial culture media the diplococcus of pneumonia rapidly loss 
its virulence, and finally dies. In order to maintain its pathogemt 
dctivity—and this is one of the important characters to rememitt 
in connection with the subject of overcrowding—it must be passed 
frequently through living and susceptible animals. But whet 
thus sent through animals, generation after generation, its wit 
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lence can be increased to an astounding and fabulous degree. 
Thus, Neufeld, for instance, by passing a pure culture through a 
series of rabbits, was finally able to obtain a culture over 100,000 
times more virulent than the one he started with. 

In the sputum from pneumonic patients the virulence of the 
organism is found to be far more intense than in the ordinary 
artificial cultures and such sputum, when adhering to clothes and 
bedding retains its virulence even after drying and exposure to 
light for a period varying from I1 to 55 days; even direct sunlight 
does not destroy it in less than 12 hours. 

The coccus is invariably found in the expectorations of pneu- 
monic patients, especially abundant is it in the early days of the 
disease. It also occurs in the mouths and respiratory passages of 
persons, not at the time suffering from pneumonia. The frequent 
presence of the coccus in these places explains the occurrence of 
pneumonia at different times and under certain other definite out- 
side conditions. Whenever seasonal changes take place, bringing 
about changes in the respiratory passages, such as colds and 
catarrhs, these cocci, normally contained in these places and per- 
fectly harmless, acquire at once a greater virulence, and when 
people are most apt to seek the protection and the comfort of their 
fireside, as they do during inclement or cold weather, most of the 
cases of pneumonia have been found to occur. During such times, 
it will be easily seen that the chances for the more frequent trans- 
mission of the germs from person to person are the greatest. 

Direct transmission is proven by the fact that a patient in the 
bed next to a pneumonia case has frequently taken the disease and 
two or three cases may follow in rapid succession in the same 
ward. Moreover, the records of the greatest endemics and epi- 
demics have always come from places where many people live 
together. 

We already know that the passage of the organism of pneu- 
monia from one person to another renders the resulting genera- 
tion of organisms much more virulent than it was before, and 
that, consequently, much fewer germs of such a generation will 
be required to cause a fresh pneumonia infection. Among the 
more remarkable outbreaks in this country is that reported by 
W. B. Rodman in Frankfort, Kentucky. In a prison, with a popu- 
lation of 735, there occurred in one year 118 cases of pneumonia, 
with 25 deaths. At the penitentiary at Amberg, during a period 
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of five months, there were 161 cases with a mortality of 28 per 
cent. In the Middlesborough epidemic there were 682 perso 
attacked with a mortality of 21 per cent. 

But enough has been said, I think, to show you in what manner 
overcrowding from any cause may become the one determinags 
condition and the initial cause of an outbreak of an epidemic of 
pneumonia in such places as ships, barracks, prisons and 
and this for two principal reasons: (1) because the close proxim. 
ity of persons renders the transmission of the disease-producing 
germ much more easy and frequent, and (2) because the passage 
of the microbe through a series of persons renders its virulence 
infinitely greater. 

(2) Cerebro-spinal meningitis, sometimes also called “ spotted 
fever.” This disease has at all times been especially prevalent is 
the United States. Thus, during 1805 and 1830, when the disease 
first became generally known, it prevailed extensively and almost 
exclusively in the United States, making, however, its appearance 
in a few places in Europe. Between 1837 and 1850, it not only 
occurred in the United States but became more or less epidemic 
in France, Italy and Denmark. The disease attained its greatest 
prevalence between 1854 and 1875, when it made its appearance 
in succession in Sweden, Holland, France, Germany, Switzerland 
Italy, Portugal and Austria, and finally also in Africa and South 
America. During the fourth period of its epidemic prevalent, 
that is from 1875 to the present time, the United States has agai 
furnished the greatest contingent of cases, and quite recently a 
extensive epidemic of 3000 cases was reported from Portugal 
In this country, during 1898 and 1899, it prevailed in a mill 
form in 27 of our States. The outbreak in Boston was fulf 
described by Councilman, Mallory and Wright; that in Chicage 
by Class; that in Baltimore by Osler in his Cavendish lectures; 
and that in New Orleans by Ballard; and that in St. Louis ® 
Gradwohl. The latest epidemic in New York seems to be guilt 
serious. In two months almost 500 deaths from this disease wert 
reported, while for the same period last year only 64 deaths 
occurred from the same disease. 

The disease is caused by a coccus that is invariably found in the 
pus cells of the inflamed membranes of the brain and spinal cord 
as well as in the cerebro-spinal fluid obtained by lumbar put 
ture. Originally discovered by Weichselbaum as being the cau 
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of the disease, since then found to be associated with it by many 
of our own countrymen and recent studies, made in Germany, 
France and Portugal, have all been confirmatory of the constant 
association of this organism with the disease. 

| will entirely pass over the symptoms of the disease, as these 
have no bearing upon the points I wish to make, except to say 
that the disease involving the brain and spinal cord is a horrible 
one to watch, ending in the complete paralysis of all the muscles, 
of general sensation and also of the special senses. 

In describing the cultural and biological characters of the 
coceus, I will, likewise, limit my description to those that it is 
most necessary to know, in order to appreciate and understand 
why overcrowding must be one of the most important aids in the 
spread of the disease. The coccus occurs in pairs within the 
polynuclear cells in the pus covering the brain and its membranes. 
The flat surfaces of two adjacent organisms are always turned 
toward each other. This coccus, like the pneumococcus, 


2? 


is very delicate and thrives only under certain favorable outside 
conditions. It refuses to grow at all below a temperature of 27° C. 
and even at blood terfperature it rapidly loses its virulence on all 
artificial culture media. It does not survive the process of drying 
and, when exposed to direct sunlight, it dies within 24 hours. 
When kept in dark and damp places the cultures or the sputum 
or nasal discharges, in which it may be contained, remain active 
very much longer. The organisms are found in the brain and 
spinal cord, sometimes also in the blood, urine, sputum, and in the 
mouths and nasal cavities of those affected with the disease. It is 
well, however, to remember that, especially during epidemics, the 
organisms have frequently been discovered present in the nasal 
cavities and skin secretions of those in good health, in which 
cases their presence was always associated with a certain amount 
of inflammation. Since it has been found that the organisms were 
also present in the nasal cavities of those who had recovered from 
the disease for a long time after recovery, it is easy to see that the 
disease may spread from convalescents. 

It was already noticed in 1840 that the disease was often trans- 
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ported from place to place by troops. In this manner it has been 
transported from France to Algiers by soldiers. One of the mos 
direct and frequent means of its transmission from person to per 
son is through the nasal secretions when they are expelled inf 
form of a spray, as is the case in sneezing or coughing, Ty 
germs are indirectly transferred through handkerchiefs, 
clothing, bedding and the various articles of food and the utensik 
in which these are served. The most frequent entrance into tp 
body is gained through the nose, whence it makes its way into the 
skull cavity through a perforated plate of bone. The period g 
incubation is very short, lasting only from three to four days, 


The disease in its manner of spreading seems somewhat erratic 
it seems to concentrate itself upon certain localities, such as te. 
racks, prisons, factories, schools and homes. In the Prussig 
Army, from 1873 to 1889, 215 cases occurred with 88 deaths; 
mortality of nearly 50 per cent. In the Austrian Army, betwes 
1880 and 1884, 102 cases occurred with a mortality of nearly y 
per cent. In the Italian Army 263 deaths occurred between 18 
and 1888. In England but a small epidemic occurred at Devoe 
port, amounting in all to 13 cases. In France, out of 62 —& 
demics, 43 occurred in the army. According to Abbott, Lor 
states, that, at New Orleans, in 1847, the disease attacked om 
regiment which happened to be quartered in particularly por 
barracks that were built on damp soil; while an adjacent reg 
ment much more favorably housed escaped entirely. 


As regards the influence of seasons, it always is the late wintt 
and the early spring months that furnish the largest numberd 
cases, and this occurs uninfluenced by geographical location. 
this respect it resembles pneumonia. 

If we were to ask which are the factors that are most constanl 
concerned with the spread of this disease, we will have to answe 
that all those conditions that imply close association of large@ 
small numbers of people must favor it most. In many epidemit} 
the army has been exclusively attacked. Not only has this bet 
the case, but certain barracks have been singled out and the 
have always been found overcrowded. Then again, among s 
diers, it has always been the recruits which the disease has # 
tacked by preference and to whom always the poorest quate 
have been assigned. Moreover, the officers of an army post ani 
the better-quartered petty officers have remained free from & 











— 


<= 


aDmeas © sa. 


1a been 
he mos 
| tO per. 
d in the 
gy. The 


into the 
into the 
eriod of 
lays. 


as oi 
Prussian 
leaths, « 


en 1881 


62 epi 
tt, Low 
ked one 
rly poor 
nt reg 


e winter 
mber a 
ion. bb 


) answe 
large @ 
videmics, 
his beet 
nd thes 
ong st 
» has a 


from the 











Tue SIGNIFICANCE OF OVERCROWDING. 767 


disease. The condition of overcrowding is also in harmony with 
the season of the year which furnishes the largest number of 
cases. 

The temperature of overcrowded rooms is usually high, relative 
humidity very great, ventilation nil, because the windows are apt 
to be kept closed. All these are conditions under which the 
specific organism flourishes. Finally the direct transmission of 
living germs from person to person is made much more easily 
possible. Hence also the immediate arrest of the disease when 
yentilation is improved. There can hardly be any reasonable 
doubt of the fact that overcrowding may not only be the cause of 
the spread but even that of the start of an epidemic of cerebro- 
spinal meningitis, because it has been shown in every well ob- 
served and described epidemic that the conditions under which the 
disease spreads most fiercely, which is overcrowded rooms, are 
at the same time the conditions under which the specific germ 
flourishes best, becomes most virulent, and is easiest transmitted 
direct from person to person. 

To sum up: The reasons why overcrowding is most directly 
concerned in the causation of epidemics like pneumonia and cere- 
bro-spinal meningitis, are, that it first weakens the resistance of 
men through depriving them of good air, and that it, secondly, 
increases the virulence of the germs, causing the disease by giving 
them a better opportunity of passing through a number of patients 
at shorter intervals than they would have in better sanitary 
quarters. 

Thus, you will see, gentlemen, your lecturer on hygiene often 
finds himself in the unenviable position to, first, find fault with 
existing conditions and, next, make suggestions for correcting the 
fault. The former is not infrequently resented and the latter, to 
say the least, is not in very great demand. Nevertheless, I would 
like to have you remember that these are the essential features of 
my problem, which is to teach men how they may live longer, 
healthier and, therefore, happier. 
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DESERTION AND ITS PREVENTION. 


By Captain A. S. Witciams, U.S. M. C. 





The appalling number of desertions which occur annually in 
all branches of our military establishment calls for the immediate 
application of remedial measures. In deciding in what those 
measures shall consist, we must consider the value of the present 
means of prevention authorized by law. 

We will not attempt in this paper to go into the causes, for 
these are as various as the desertions, and, moreover, we firmly 
believe that every person who enlists was a free agent, sober and 
in the full possession of his proper senses when he swore to 
remain in the service for a certain term of years. 

Were the conditions in the service made as pleasant as possible, 
there would still be desertions, for human nature is inconstant in 
its desires and men will be enlisted who never should have en- 
listed. 

The binding force of an oath is recognized by all peoples, from 
the most highly civilized to those lowest in the social scale, yet 
after having taken an oath no less solemn than the one under 
which death sentences are adjudged, we find thousands annually 
violating it. These men are not insensible to the obligations it 
imposes on them; they fully realize what is meant by their oath; 
yet they violate it. Why? Because they see the violaters of the 
same oath in the rare cases of apprehension, treated with such 
leniency as to cause its binding effect to be lost on them. They 
see men who have deserted, apprehended, tried, convicted, sen- 
tenced, and after serving part of the sentence, restored to duty, 
or restored to duty at the expiration of the term of imprisonment. 
Worse still, they see violaters who surrender themselves pun- 
ished as for some slight infraction of orders. 
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Herein lies the gist of the trouble. The military crime of & 
sertion, despite its increasing prevalence, is apparently not op. 
sidered a serious offense by those in authority. Is a man why 
thinks he has a reason for deserting to be blamed for 
advantage of the official apathy which will hardly secure fj 
apprehension, and which will practically overlook or condone his 
offense ? 

This apathy is wrong. Desertion is not a single crime; 
contains in its performance other military crimes—disobedieng 
of lawful authority, conduct prejudicial to discipline, and othe 
major offenses that will occur to the reader who is at all familiar 
with the demoralizing effect of wholesale desertions. 

As desertion is not a single offense, so desertion does not affed 
the deserter alone; its baneful influence is felt by every officer 
and man, and in every department of the service. This is whe 
kept by deterrent punishments at a minimum. How much mor 
harmful it is when allowed to go unpunished or slightly punished 
can not be stated too strongly. In a command it seems to mm 
from company to company, from division to division, like a com 
tagious disease, and will lessen a command as effectually as wil 
an epidemic, leaving the men overworked and the officers dis 
couraged and disheartened. 

In considering the remedies for the deplorable state of affairs 
which now exists, we must define desertion with phraseology 
superior to exception, incapable of manipulation, and free from 
ambiguity. Winthrop defines a deserter as “one who absent 
himself from ... . the service without authority, and with th 
intention of not returning.” This is perfectly clear, comprising 
a definition of absence without leave and a clause regarding inter 
tion. There is no room for quibble, and no one, however ap 
tious, could define it better as it is at present understood. Deser 
tion is simply a permanent absence without leave. Starting wilh 
this definition, let us see of what assistance it is when we aft 
confronted by the present actual conditions of military discipliné 

Believing that several guilty men should escape punishment 
rather than one innocent person should suffer, those responsible 
for the military law and regulations under which we live, hat 
surrounded the crime of desertion, or rather have obstructed tit 
proving of it, with so many captious, quibbling and unmilitaty 
rules and definitions, that a court-martial to find a deserter guilty 
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of desertion must ignore the strict letter of the law and find by 
common sense and the evidence before it, that a man who left 
his command without authority and remained away until priva- 
tion caused him to surrender, or until apprehended, intended to 
permanently abandon the service. 

How is “intent” to be proved? The most determined de- 
serter has, no doubt, at certain periods of his absence, thoughts 
of returning; the most vacillating absentee sighs at times for a 
continuation of his stolen freedom. Shall courts-martial resolve 
themselves into psychic bodies? Shall they find a man guilty 
during the time his mind held one intention or during the time 
another was dominant? Or shall they rather consider the psy- 
chological moment when he started to scale the wall or had reached 
the foot of the gangway? These fine hair-splitting distinctions 
are well in civil practice, but military law must, in order to be 
effective, be summary. 

All absence is not desertion—a protracted spree or any one of 
several conditions of mind or body may furnish a reason and 
perhaps a motive for that—but one merges into the other until 
the leaven of intention causes a difference. Just when this dis- 
tinction is to be drawn none can say, and as we have seen, inten- 
tion is altogether too elusive a factor to be of any use; we must 
draw an arbitrary distinction. 

Let us define a deserter as “one who absents himself from 

. without proper authority and remains so absent during 
ten days.” This limit of ten days will cover probably ll cases 
of plain absence without leave. 

In this definition, which is not claimed to be best, but only 
better than the present one, we have a fair start and a proper 
foundation on which to build up a system of deterrent punish- 
ments, and in its application it would not overlook the intention— 
it simply would not look for it. Coercion, sickness, an hundred 
other reasons would constitute separately or together absolute 
defenses before a court-martial. It would not be hard for an 
innocent man to prove that he did not intend to desert, while on 
the other hand it is almost impossible to legally prove that a man 
did so intend. The burden of proof is on the defendant—that is 
the change. 

The adoption of this definition is the first point made in this 
scheme of prevention, and whatever mistakes the article may 
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contain, by this desertion is at least made “ punishable” in fact 
as well as in legal theory. 

Having made possible by this definition the conviction of, 
deserter, it next remains to apprehend all who desert, i. ¢., remap 
absent more than the limit of ten days. 

To cover the cases of those men detained by civil author 
sickness, etc., a regulation should be issued requiring all absentee 
to place themselves in communication with the nearest available 
federal authority, commanding officers of military posts or naval 
stations, irrespective of service, recruiting officers, U. S. marshals 
or American consuls, stating the circumstances of their absence, 
and any particulars that would constitute a defense or extenm. 
tion of their act. This proceeding would be possible under almost 
any conceivable circumstances, and a proper use of it would say 
every innocent man. Having reported himself to federal author 
ity, he could then be sent to the nearest station of his own service 
the expense of his transportation to be checked, as now, against his 
pay. All men taking advantage of this regulation could thenk 
punished for absence without leave if the circumstances of their 
absence called for punishment, and the service would be th 
richer for the presence of many men who, under present cond 
tions, fear to return and surrender with the prospect of punish 
ment before them; while the man who neglects to avail himsel 
of the provisions of this order admits his intention of remaining 
away. 

Having defined desertion without the factor of intention an 
having given absentees an opportunity to declare themselves, and 
the real deserter an opportunity to change his mind, it om} 
remains to apprehend the deserter and bring him to trial, whe 
his conviction is made certain by his own act. 

Under the present system a description of the deserter is sent 
to the civil authorities and a small reward is offered for his retum 
The descriptive list is necessary, but it should be put in plainet 
language such as is used in describing civil criminals, and i 
reward, now $20, should be increased to $100. Twenty dollas 
is not large enough to tempt the police or county officers to watdl 
or inquire carefully. This is especially true in the country. It 
is not large enough to tempt a county constable to brave tit 
imagined and real intricacies of federal law, advance the expense 
out of his own pocket, and wait, as he imagines he will have ® 
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for the slow-moving federal government to reimburse him. Con- 
sidering the loss of time alone, he is hardly to be blamed for his 
neglect of duty—if it be his duty. 

The apprehension of deserters requires detective work, for our 
deserter is not going to announce his status, and so the business 
of returning deserters falls to the smaller private detective com- 
panies. Some of these, in the larger cities, make a business of it, 
but it is known that if the deserter offers the detective more than 
the amount of this small reward he will not be arrested. 

After increasing the standing reward for the return of deserters 
to $100, exclusive of necessary expenses, arrangement should be 
made, whenever possible, with private detective companies of 
good standing, for constant alertness on their part. 

Any one of the reputable detective companies would be glad to 
enter into arrangements of this sort, although their revenue from 
this source after the first year would be very small. Desertion is 
a crime preceded by deliberation and thought, and a certainty of 
capture would be a most powerful deterrent. 

In the case of the army (for the above is more applicable to 
conditions in the marine corps and navy) the problem of appre- 
hending deserters is more difficult of solution. Except in the 
case of posts near large cities, the employment of detectives is 
out of the question, but we believe that the comparatively large 
reward and its prompt payment upon delivery would help mat- 
ters very much. 

If this be objected to on the ground of expense, it must be 
remembered that provision is made for checkage of pay in the 
case of absentees and that after such a law had been in operation 
for a time, desertion would not be as common as it is now. 

These two rather radical changes must be adopted before we 
proceed. It is of little avail to bring a man to justice, and on 
what is at best a technicality, acquit him; and it is even of less 
avail to make laws for the punishment of offenders and then not 
bring them to justice. 

Having made possible the capture and conviction of deserters, 
we will consider punishments. 

Punishments are divided roughly into two classes, i. ¢., punitive 
and deterrent, and the kind to be used depends upon the nature 
of the offense. 


For those offenses performed on impulse, under the stress of 
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passion, punitive punishments are applied, murder and its punish 
ment death, being the extreme of impulsive crime and punitiy 
punishment. Those offenses performed after deliberation anj 
from thought, with the chances of discovery carefully weighed, 
quire deterrent punishments, i. ¢., punishments of such a character 
that when known to the prospective criminal from the very incep. 
tion of the criminal plan, will outweigh the benefits he thinks wil 
be his as a result of his act. 

It will be admited, we think, without contention, that desertion 
is a crime inspired by personal feeling, homesickness, sense of 
unjust treatment, unstable tastes, etc., and not an act inspired by 
passion. It would be difficult to divide desertion into “ degrees” 
as is murder divided. It is the result of deliberation and fore 
thought, and the patience with which deserters await the best 
opportunity for flight, choosing a place where employment and 
concealment are to be found, proves this conclusively. Th 
neglect to put themselves in communication with federal author. 
ity, as provided for in our hypothetical regulation, supplies what- 
ever proof is demanded. 

Desertion is a crime which requires a deterrent punishment 
that will at the same time satisfy the demands of military disc 
pline, and be punitive in its severity. 

Let us first consider the present penalties authorized by law. 
In times of peace the maximum punishment is confinement for 
two years, with loss of pay and allowances, extra police duties, 
and dishonorable discharge; at first sight a punishment quite 
severe enough. Unfortunately in its application, it is not. 

Taking the penalties in order: confinement for two years seems 
severe, but any prisoner who behaves himself and does his light 
tasks faithfully, has this reduced by five days in every month, 9 
that by behaving as any man can, he will be free at the endo 
sixteen months. Moreover, a well-behaved man is allowed many 
privileges, such as visitors, tobacco, books, etc., and is in few ways 
worse off than his honorable late companion serving at some 
remote naval station or isolated post. The disgrace of confine 
ment is a factor in weighing a punishment, but is a factor thata 
disciplinarian need not consider. At those military prisons whert 
solitary confinement is practiced and silence can be enforced atall 
times, sixteen months is enough. 

In imprisoning the great number of deserters that surrender of 








cust 


geriaiig af8oadh 


1uthor- 
; what- 


shment 
; disci- 


ry law. 
ent for 
duties, 
t quite 


5 Scems 
is light 
nth, $0 
end of 
1 many 
w ways 
t some 


- that a 
; where 
d at all 


nder of 











DESERTION AND ITS PREVENTION. 775 


are apprehended annually, the navy has hit on a particularly un- 
happy method. The overflow from the regular naval prisons are 
sent to a prison ship, and there the confinement amounts to re- 
striction and nothing else. 

Imagine a well-found, roomy, well-lighted and heated ship, 
with navy standards of cleanliness, delightfully situated climati- 
cally, and you have the prison ship. Fill it with a ship’s company 
of marines and sailors under ship discipline, eliminate all drills, 
set a mess as good as any in the navy, provide just enough work 
to keep the prisoners in good health, and you have prison-ship 
conditions. We are not advocating dirtiness and poor food, dark- 
ness and foul air, but if this be confinement, what then is restric- 
tion to a ship? 

In the prison ship the “silent system” cannot be enforced. 
Solitary confinement, except for infraction of the prison rules, is 
impossible. Well fed and happy, the sight of these prisoners 
loafing in the sun while they work, so demoralized the crews of 
ships that commanding officers have asked that while at Ports- 
mouth, N. H., their ships be not moored in the vicinity of the 
U.S. P. S. Southery. This state of affairs, it is hoped, will be of 
short duration, for money has been appropriated to build a mod- 
ern prison where work, silence and isolation can be carried out. 

Under the present conditions two years is too short a term of 
confinement and, considering the enormity of the crime of deser- 
tion and its far-reaching consequences, a term of five years, 
reducible to four by good conduct, is recommended. 

“Extra police duties” is usually added to sentences carrying 
confinement, but its meaning, in the absence of a clear definition, 
is 80 variously understood, that officers hesitate to use it as a real 
punishment. The maudlin sentimentality that so closely guards 
offenders, would bring trouble on the head of any officer who 
under this expression endeavored to get work from prisoners. 

Extra police duties in practice has simmered down to requiring 
only such work of prisoners as the regular enlisted personnel 
would perform were there present no prisoners. As a punish- 
ment it is useless, and is not superfluous in a sentence only be- 
cause it permits a commanding officer to exercise prisoners for 
their health’s sake. 

Nearly all sentences, civil and military, carry work either by 


custom, implication, or direct statement, but to so limit the amount 
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‘and quality of this work by calling it “ extra police duty” defea 
the object of those who assigned it as a punishment. Unig. 
tunately, because of labor unions, prisons may not be supported 
by the products of the prisoners’ labor, but there is no reas 
other than this “ police work ” limitation, why much heavy wo 
at naval stations and posts, such as ditching, grading, excavating, 
etc., should not be performed by the labors of military prisoney 
Any post commander or commandant could find work for, 
large number, for this labor, like all enforced labor, is very tm 
satisfactory when measured by the amount of work done. 

Under present laws no work of this kind may be done, andig 
order that it may be done a change from “ extra police duties" 
“hard labor” is recommended. This is a real punishment, anda 
dissatisfied man, contemplating desertion, must and would fayor 
ably compare his lot with that of the men working out a senteng 
for having committing the very crime he is then considering. 

Loss of pay and allowances need not be discussed. At present 
the attitude of the Department in this matter is very liberal. 
passing, it would be well to speak of uniforms. 

In lieu of allowances, a distinctive prison clothing should k 
issued, not so conspicuous as to be grotesque, but so uniquei 
coloring that it could be immediately recognized at a distance 
Shoes, underclothing and other necessary articles of clothing 
should be issued to prisoners as required, and, like the unifom 
gratuitously. 

No change from the present $3 monthly money seems advisable 
It is large enough to buy the prisoner many small necessities, amt 
not large enough to amount to pay. The gift of $20 at thee 
piration of confinement should be continued, for it enables i 
discharged convict to live until he can obtain employment. 

The loss of the voting privilege and debarment from holding 
office are both proper consequences of dishonorable discharge 
for the violator of a solemn oath cannot be expected to be eithet 
a good citizen or an honest official. This loss, however, is of 
little importance, for a man can move to another State and not 
will question his past. This condition seems irremediable, it 
civil life can be made hard for him at least in his own tow@ 
county by publishing in his city or county papers the fact of his 
disgrace, and in the case of deserters at large, the reward offered 
for their return. 
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Dishonorable discharge is a disgrace, but beyond the command 
from which the man was discharged, who knows of it? Coming, 
as it does, at the end of the term of confinement, even his old 
friends have forgotten the case. The ever-shifting scenes of 
American life will enable a dishonorably discharged man to live 
and prosper without the stigma being known. 

As a punishment it is valueless and only for sentimental reasons 
should it be retained if given at the end of imprisonment; but 
imposed at the beginning, there are many reasons for making it 
part of the sentence. If a prisoner be dishonorably discharged 
at the beginning, he then becomes a military convict and not a 
marine or sailor undergoing punishment. As a convict he can 
be subjected to a more severe discipline and can be more severely 
punished for violations of the prison rules. In the U. S. Army 
this is done and works well. Moreover, his place in the service 
may be filled at once by recruiting a good man. As our military 
strength is regulated by law, this may not be done, for these men 
waiting dishonorable discharge must be counted in the authorized 
strength. 

To sum up briefly : 

1. We have made possible and probable the apprehension of all 
deserters. 

2. By definition made possible the conviction of deserters. 

3. We have increased the punishment until it becomes a real 
deterrent. 

The foregoing remedies may not be the best possible, but it is 
believed that their adoption would reduce the number of annual 
desertions to a minimum, for if a deliberate criminal knows that 
he will be punished he is not likely to commit the crime in mind. 

Certainly measures must be taken, and soon, to end a condition 
which is defeating efficiency, and by its general attack on the very 
foundation of discipline—obedience—is making a mock of our 
whole system of military justice. 
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THE BATTLE OF CIUDAD BOLIVAR AND THE END 
OF THE REVOLUTION IN VENEZUELA. 


By LizuTENANT Mark St. Cvair ELtis, U. S. Navy. 





We left Trinidad in the U. S. S. Bancroft on July 10, 1903, for 
Ciudad Bolivar and other points on the Orinoco river to protect 
American citizens and interests in Eastern Venezuela. At that 
time very little was known about the conditions existing there, as 
President Castro had closed the river to trade in May; the tele- 
graph wires were down, and the whole Orinoco valley cut off 
from the outside world. 

The revolutionists held Ciudad Bolivar and the country for 
six hundred miles up the river, while Castro’s forces occupied the 
fort of Los Castillos and the villages below it. Three gunboats, 
one transport and six thousand soldiers had been sent by Castro 
for a combined attack on Ciudad Bolivar to take place on July 14. 
The American citizens in that country had not been heard from 
for over six weeks; three American steamers had been seized by 
the revolutionists and one by the government. 

A trip up the Orinoco appeals to most people, and the excite- 
ment of a real live South American war with the chance of recap- 
turing the steamers and rescuing some of our citizens added zest 
to this one. 

We picked up the Barima on the morning of the 13th at the 
Boca Grande entrance to the Orinoco. The Barima was formerly 
a Venezuelan man-of-war, which, having become useless as such, 
was anchored at the Barima bar for a government pilot station 
and light-ship. Lights were displayed from her whenever the 
pilots were supplied with kerosene, which was not often. Her 
sides are thick with scale and her bottom leaky ; in trying to keep 
out the water they have all but filled her holds with cement. After 
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the river was closed to trade the government forgot to pay 
pilots, and they were soon starved out, so that at the times 
passed her she was deserted, had drifted from her moorings, anf 
thus left the mouth of the river without a single trustworthy 
beacon. The land at the mouths of the river is very low and th 
entrance difficult to recognize even in daytime, and, owing tot 
lack, at present, of proper aids to navigation, it is unsafe for ay 
but light draft vessels to attempt to cross the bar at night, __ 

The country is low and alluvial for two hundred miles up the 
river, and many cafios or streams pass through it; for most¢ 
the year the river overflows its banks and nearly the whole dh 
is converted into a dense tropical morass. Occasionally ong 
elevated spot along the river banks one finds an Indian hut org 
Indian village; but excepting these there are no signs of hum 
habitation. Huge trees covered with moss and creepers encroad 
upon the river as far as the current will allow, and the indesemb 
able wildness and grandeur of the scene fills one with wonde 
These low lands do not become monotonous, the whole forests 
so filled with strange living creatures, and the coloring so dives 
and striking that one’s interest never flags. The sailor, accom 
tomed to deal sparingly with fresh water, wonders where so mud 
of it comes from, and the traveler only begins to realize & 
gigantic area of South America. The resources of this rich de 
capable of supporting the whole population of South America, at 
wonderful ; and one cannot but think of a time, it is to be hope 
not far distant, when the Orinoco, like the Mississippi, will becom 
the highway of trade for a continent. The Orinoco and & 
Amazon are already connected by a small stream, and it woul 
be far less costly an undertaking than our Isthmian Canal to malt 
the two rivers navigable to steamers from Barima bar to Joann 
Island. 

The immense areas comprising the valleys of these two tvt 
are rich beyond the dreams of avarice; capable of supporting# 
enormous population, they remain an unbroken, almost unexplorel 
and uninhabited primeval forest. 

Venezuelan Guayana alone is larger than Germany and Holla 
combined ; abounding in rubber, hard wood, mineral, agricultun 
and grazing lands, it has but 40,000 inhabitants, who, with riche 
within their grasp, remain distressingly poor, due partly o# 
frequent revolutions that retard the development of the countrys 
resources. 
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On the morning of the 14th we caught up with and, after an 
exciting race, passed the French gunboat Jouffroy, bound also for 
Ciudad Bolivar; as it was Bastile Day we full-dressed ship and 
at noon fired a salute of twenty-one guns in honor of the French 
nation; the salute was, of course, returned. It was an impressive 
sight to see this courtesy of two great nations exchanged in the 
wild jungle, uninhabited save by a few Indians, the big red mon- 
keys, the parrots, the jaguars, the caribes, the alligators and the 
other denizens of the forest and stream. 

After reaching Barrancas the river narrows and the current 
becomes very swift; the low lands give place to broad savannas 
stretching away in the distance to dark green mountains, and the 
signs of habitation become less infrequent. 

We reached Ciudad Bolivar on the morning of the 15th, to find 
ours the first foreign man-of-war to arrive. Hostilities were 
about to begin and the foreign colony, so long cut off from the 
outer world, greeted our ship as a white-winged angel of mercy. 

Ciudad Bolivar is a town of 14,000 inhabitants, situated on an 
elevated point on the south side of the Orinoco river. The river 
is narrow here, and there is an average rise and fall of over forty 
feet between high and low water in the wet and dry seasons; it is 
always navigable as far as Ciudad Bolivar for vessels of sixteen 
feet draft. 

Along the water front, on the north side of the town, is a wide 
street on which is located the concession containing most of the 
consulates and residences of the foreigners. On the east side is 
a narrow levee and a low strip of land which in former times 
became a lagoon at high water. To the south is a valley sloping 
for half a mile to a high round hill crowned by a fortress called 
the Zamora, and a little further on is another similar hill called 
the Cerro Gordo. To the westward of the Zamora is a valley in 
which stands the Quartel, or old Spanish barracks. On the west 
side of the town is a ridge on which is located a large walled ceme- 
tery. In the center of the town and on its highest point is an old 
fortress called the Capitolia. Across the river on the north side, 
distant about one mile, is a hill on which stands the village of 
Soledad. The town is well built of adobe and brick in the usual 
Spanish style. Commercially it is the distributing and shipping 
point to and from the whole of eastern Venezuela ; strategically it 
is almost ideal for the defense. 
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The situation upon our arrival was as follows: General Ferten, 
commanded the revolutionary army of Guayana and General Ry 
lando that of Eastern Venezuela; altogether they had three thm. 
sand men strongly fortified in the city. Ferreras cut the leveeay 
flooded the lagoon, thus reducing the area to be defended; but 
rendered homeless over two hundred poor people who had by 
their houses on these low lands. Among those so affected wa 
our good pilot, Raymon Isidro, who on our arrival found hs 
savings for years thus ruthlessly swept away. 


The streets were barricaded, many private houses fortified, ay 
every means of defense taken advantage of. The enemy had nog 
to march to the attack over two narrow strips of land, completely 
commanded by the Zamora, the Quartel, the walled cemetery, the 
Market, the Capitolia, and the redoubts inside the cut. 

The government troops under General Gomez, Vice-Presidegt 
of Venezuela, numbered six thousand; one thousand were ® 
Soledad and the remaining five thousand surrounded the diy, 
their outposts being only half a mile from those of the revolution 
ists. The gunboats Restaurador Bolivar and Miranda and om 
transport were anchored below the town, but at daybreak on the 
15th the Miranda stole past the fortifications and anchored » 
stream, thus rendering the siege complete. The gunboats wer 
ready for an attack at 10 A. M., but at the request of Captam 
Culver, commanding the U.S.S. Bancroft, a delay of one dy 
was obtained in order to take off American and British refuges 
and to give the French gunboat time to arrive and collect then 

Three American steamers of the Orinoco Steamship Company 
were found in possession of the revolutionists; Captain Culver 
immediately demanded and obtained their release, and upon being 
assured that they would not be molested by the government 
started them at night for San Felix. 

The French gunboat Jouffroy arrived, took off a number d 
refugees and then anchored several miles below the town. Tit 
Bancroft anchored just above Soledad and waited developments 

General Gomez guaranteed full amnesty to all revolutionist 
who would peacefully surrender, excepting Ferreras, whom ti 
government intended to punish for treason. All of them bit 
Ferreras were willing to surrender, but as he refused to do® 
without being included in the pardon, they finally agreed to hold 
out for better terms for him. Captain Culver again obtaineda 
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ent of hostilities, hoping that a peaceful settlement 
could be effected and damage to American property avoided. 

In this interim Rolando telegraphed direct to President Castro 
offering to surrender the whole revolutionary army, provided 
Ferreras be included in the general amnesty, but “if not,” he 
added, “ my brave soldiers know how to meet the enemy.” Castro 
replied in a lengthy proclamation declaring that all revolutionists 
who had borne arms against the government since the foreign 
allies attacked San Mateo were traitors to their country, and 
would be treated as such. He annulled Gomez’s offer of amnesty 
and ordered an attack. 

All hopes of peace then fled, and it became a partisan war. The 
revolutionists had had their pride wounded, and Rolando answered 
this proclamation with a grandiose appeal to arms. The effect 
on the revolutionists was magical; the officers cast aside swords 
and took up rifles instead, and every man and boy who could carry 
arms sprang to the defense. 

All the foreign consular officers took refuge on the gunboats, 
except the American Consular Agent, Mr. Robert Henderson, 
who resolutely refused to leave his post. 

The outposts now began a desultory fire. Both sides were well 
armed with old-fashioned Mausers and modern field pieces and 
generously provided with ammunition, the revolutionists alone 
having 2,500,000 rounds. 

Each side carried the Venezuelan flag, and in addition the 
government troops had a yellow standard and the revolutionists 
a white. They also wore their colors on their hat bands, and 
this was the only way of distinguishing one side from the other, 
as they wore no uniforms. The revolutionists were called the 
“whites” and the government troops the “ yellows.” 

As there was no flag of truce, it was customary in crossing the 
lines to carry a white flag until past the revolutionary outposts, 
then to hoist the yellow flag while within the government lines, 
and vice versa on the return. An evidence of the influence of the 
United States felt here was manifest in the fact that our flag was 
respected by both sides. 

The common soldiers of both armies were mostly pons of 
mixed Spanish, Indian and Negro blood, ill fed, ragged and dirty. 
Nearly all were young men and many of them mere children; I 
Saw one company one-half of which was composed of small boys ; 
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some could hardly carry a rifle and were not over eleven Years 
old. No one, upon first observing them, could believe these sorry. 
looking troops the splendid fighters I now know them to be. 
There were heavy rains on the 17th and 18th, and the miserable 
predicament of the troops in the wet trenches and the bush with. 
out shelter or proper food and clothing was such as could not 
have been borne by the average foreign soldier. But neverthe 
less, at 4.30 on the morning of the 19th, in a heavy tropical rain, 
the government troops advanced to within a few yards of the 
revolutionists’ defenses and opened fire. At dawn the rain ceased 


and showed an almost hand-to-hand conflict, with the whites. 


behind breastworks and the yellows attacking them. The Cerm 
Gordo marked the southern periphery of a circle of defenses 
of which the Capitolia was the center. All around this circle the 
battle raged fiercely at close range. The gunboats opened fire at 
long range and the field pieces and infantry in Soledad joined in, 
The strongest attack was made on the Cerro Gordo and the walled 
cemetery. Finally the yellows could stand the fire from the 
cemetery no longer, and were repulsed with great loss. As the 
yellows withdrew, the whites followed up slowly, and the fighting 
lulled to desultory firing from the outposts and the trenches. In 
this attack the advantage was with the whites; Colonel Osorio, 
in command of two hundred yellows at the west of the cemetery, 
lost sixty in killed and wounded; in other commands the losses 
were equally heavy; many had reached the cemetery wall only 
to leave their dead bodies as high-water marks of their splendid 
courage. 

Again at 10 A. M. the yellows sallied forth and drove the 
whites into their strongholds and strove heroically to dislodge 
them. This time the gunboat Bolivar closed in, opened a heay 


fire on the redoubts at the cut, and dislodged the riflemen there § 


The yellows would have reached the abandoned redoubts had 
not the Bolivar been driven away by the field pieces locatel 
further up. Once more the yellows were repulsed with such los 
that the cleared space around the cemetery now literally ran wit 
blood. The yellows withdrew to their trenches in the bush, tit 
whites followed up, counting their slain by the hundreds. 
After this a weaker fire continued until about four o'clock 
when the yellows again advanced against the whites, their strong 
est attack being made on the Cerro Gordo and the south side of 
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the cemetery. A strong force of yellows passed around the Cerro 
Gordo and attacked the Zamora. The yellows were driven back 
from the cemetery and the cut with frightful loss; the whites, 
seeing their advantage, charged the enemy and followed them to 
their entrenchments. The whites were returning at sunset ex- 
ultant with victory, when to their utmost surprise they beheld the 
yellow flag waving over the Zamora, their strongest fort and the 
key to the city. The yellows were encouraged by this gain and 
once more furiously attacked the whites, who took shelter in their 
strongholds and let the yellows hold their ground. Soon a plan 
to retake the Zamora was arranged, and at 8 o’clock the Cathe- 
dral bells rang out the signal for a general attack upon it; then a 
desperate hand-to-hand encounter took place between men who in 
the morning had been friends. Here the whites sustained their 
greatest loss, as man after man climbed up the parapet only to 
receive the bayonet or have his skull cloven with the machete for 
his pains. To regain the Zamora by infantry assault was impos- 
sible. The retreat began across ground exposed to a murderous 
fire from the enemy in all directions save one, and of the eight 
hundred picked men who marched up to the Zamora’s walls only 
half returned unscathed. 

The whites returned to their defenses at 9.30 to find the yellows 
again upon them. Some of the yellows had crossed the cut and 
met the whites returning from the Zamora, worn out, dejected 
and ready to drop from the fatigue of long fighting. Encouraged 
by the presence of Rolando, these tired men rushed upon the 
yellows and, in a desperate encounter, cut them to pieces or 
pushed them into the lagoon. 

The cemetery and the Cerro Gordo held out, and midnight 
found the combatants in much the same position as at daybreak, 
except that the yellows now held the Zamora. Later we heard 
that this fort was sold out to the government. 

The loss to the yellows in this hard day’s fight was six hundred 
killed and two hundred wounded; the whites lost two hundred 
and fifty killed and two hundred wounded. Each side fought 
equally well, but the whites had the advantage of position. The 
loss of the Zamora sealed the doom of the revolution. The un- 
usually large proportion of killed to wounded can be explained 
by the fact that the ground where the latter fell was much fought 


over, and a second bullet often ended the agony the first had 
caused. 





EE ea am = Al mre — nape emma tatem — catllnne  al 


; i 
1 
i 
d 
4 
4 











786 Tue Battce or Crupap BOLIVAR AND THE END 


The morning of the 20th opened bright and sunny; heavy fir 
had been kept up all night, but there was a lull at about 8 o'clock, 
during which the Bancroft brought off a number of French refy. 
gees. It is well these people were brought off, for during tha 
day twenty-eight shells exploded in their house and the outside 
walls were pock-marked with bullets. 

At 8.30 A. M. a spirited general attack began all along the 
line; the gunboats Bolivar and Restaurador closed in to shor 
distance and stormed the redoubts inside the cut; the field pieces 
in Soledad opened on the Capitolia, and the Miranda endeavored 
to dislodge the whites in the Market. The Zamora fort now 
shelled the Quartel and the cemetery and supported the yellows 
in their attack on the south side of the town. On the east side 
at the cut the yellows gained ground; their way was made easy 
by the superb work done by the Bolivar (a sister ship of our own 
little Alvarado and Sandoval). The superior manner in which 
the Bolivar was handled and the rapidity and effectiveness of her 
fire elicited the warmest praise from every American naval officer 
present. See went in close along the beach and, under a terrific 
fusillade at point blank, stuck to her post and cleared the cut for 
the advance of the yellows. Once across this cut, the yellows 
took possession of the redoubts abandoned by the whites and held 
them while reinforcements were coming up. By ten o'clock the 
yellows had advanced from the eastward as far as the American 
Consulate, and here occurred such a stubborn resistance by the 
whites as will challenge the emulation of the brave. The gartt 
son in the Market took shelter behind trees, stone benches, quays 
and house corners and kept up the fight continuously against the 
yellows, under the combined fire of the gunboats, the infantry 
and the shells from Soledad. The yellows finally gained the 
Market, but only after almost all the defenders had been slain; 
their fighting blood was up; the only way to dislodge such me 
was to kill them, and that is what eventually happened. 

The yellows attacking the cemetery did not fare so well. Ab 
though the whites in the cemetery were exposed to a flank fite 
from the Zamora, they sought cover behind the tombs, and hel 
their ground until about 4 o’clock in the afternoon, when i 
Quartel gave way. Finding themselves almost surrounded and 
the Quartel in charge of the enemy, the whites withdrew through 
a hole cut in the cemetery wall up along a sunken road to theif 
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breastworks in the town. From these they were dislodged, and 
it became a house-to-house fight. 

The walls of the houses rose above the roofing, which was made 
of brick tiling; each house was a little fortress in itself. So im- 
petuous was the advance, so determined the defense, that the 
streets were literally heaped with the dead and dying; it seemed 
that only those who were killed or mortally wounded were stopped 
by bullets ; the ordinary wound which would invalid a foreign 
soldier went almost unnoticed by these. 

Gradually the defenders’ lines contracted, until at nightfall the 
whites held only the Capitolia and the houses in its vicinity, and 
here they made their last stand. 

The yellows crowded thick into the plaza around the Capitolia 
and poured in a deadly fire at close range. The carnage here was 
something awful and the plaza reeked with human blood. 

In the confusion and under cover of darkness Ferreras with a 
few followers broke through the lines and made good his escape. 
At midnight the firing ceased and the city was in the hands of the 
government forces. 

Quietly and in an orderly manner General Gomez took posses- 
sion of the town, and on the morning of the 21st all was peaceful. 
A rigid search began for the revolutionary leaders. Rolando was 
found in the German Consulate and marched off to the rogue’s 
march with his hands tied behind him. The tired soldiers dropped 
in their tracks to sleep; the curious and those who had lost rela- 
tives sought a look at the dead. 

The non-combatants came out of their hiding places; the dead 
lay decomposing in the streets and on the field. There had been 
no time to care for the wounded, the burial of the dead could 
wait. 

I turn from the gruesome sight of the dead to mention the 
sufferings of the wounded. These poor unfortunates had no care 
or attention whatever paid them until late in the morning after 
the battle was over. There was no hospital corps in either army. 
The pitiful sight of the many badly wounded men who lay un- 
cared for in the hot sun, without even a drop of water to cool 
their thirst is beyond my power of description and unimaginable 
by those who have not seen such warfare. Many were brought 
in by our sailors to an impromptu hospital set up by our surgeon 
and given attention. Had surgical aid reached them in time 
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most of them would have lived, but they were faint with loss of 
blood and lack of the simplest care. Perhaps this apparent inhy. 
manity may be accounted for by the people being used to a hard 
and miserable life; certain it is that the battle raged so fast ang 
furious that the participants had no time to bury the dead o 
even care for the wounded. The dead were finally carted off ang 
burned ; some were too badly decomposed to move and were cre 
mated as they lay in the streets. The reader will revolt at ade 
scription of the many hundreds of dead and the scores of 
wounded soldiers lying uncared for by their side. No accurate 
list of casualties will ever be obtained; the whites disbanded, 
and in fact neither side possessed an accurate muster roll. The 
Venezuelan official report announces 1200 killed and 400 wounded, 
but having twice gone over the field, and once with a company 
of sailors, I believe that the losses were underestimated. 

No better view of the whole battle could possibly have been 
obtained than that from our ship, which was so close to the shore 
that individuals could be recognized through the glass. The 
ship was frequently struck by bullets, which added the spice of 
personal danger to the picturesque tragedy we beheld. 

I have not mentioned the number of horses and mules killed; 
they were numbered by the hundreds. One old sore-backed gray 
mule I watched all day long grazing in the thick of the fray; the 
shells burst thickly about him, but after the battle I saw him stil 
grazing and unhurt. 

In the description of battles accounts of individual heroism 
form an interesting chapter, for while even a coward will pres 
to the front in a bloody charge, it takes true bravery to stand 
single-handed and fight against tremendous odds. I saw many 
cases of individual bravery, and of the others I relate I am to 
reliably informed to admit of doubt. 

In the first attack on the cemetery one yellow advanced ahead 
of the rest, shoved his rifle through a loop in the wall and cor 
tinued firing until he fell pierced by many bullets. By a singulat 
fatality his body was too badly decomposed to be carted off, 9 
that on the 22d I again saw him being cremated where he lay. 
One white took his stand behind a stone embankment along the 
water front near the American Consulate and, in the face of 
tremendous fire from the gunboats, the infantry and Soledad, 
stood his post all day long, fighting like a tiger at bay. He ws 
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eventually killed, but not before he had expended at least seven 
hundred rounds of ammunition. Not far from this man was 
another who, partly sheltered by the corner of a house, almost 
single-handed kept the yellows back; eventually he was riddled 
with bullets, but as if scorning defeat or surrender, his hand, 
rigid in death, still grasped the rifle from which he had fired over 
five hundred rounds. 

In the previously mentioned encounter which took place near 
the water front, one white rushed upon and slew three of the 
enemy with his machete and escaped unhurt. In the house-to- 
house fight which occurred near the end of the battle, men fought 
so closely that the powder scorched the clothes of the combatants. 
That the young boy soldiers fought courageously was evidenced 
by the number wounded and by their dead bodies littering the 
field. I saw one yellow standard-bearer advance and plant his 
colors on a rock on which waved the emblem of the whites. In 
the attempt to haul down the enemy’s flag, near which he had 
placed his own, his body fell never to rise again. 

I have already mentioned the splendid fight put up by the gun- 
boat Bolivar; her conduct in this battle deserves to raise the 
little Venezuelan navy in the eyes of the world. 

The pathetic scenes after the battle cast a lurid shade over the 
thrilling and heroic ones during its progress; scarcely a Vene- 
zielan family escaped without losing one of its members, but the 
losses, as is always the case in war, fall heaviest on the poor. An 
elderly lady refugee on board our ship wrung her hands at the 
sight of the dead and wounded pzons and said, “ All these poor 
peace-loving people butchered and not a single ‘ general’ hurt.” 


























(COPYRIGHTED. ] 


U. S. NAVAL INSTITUTE, ANNAPOLIS, MD. 





RIFLING. 


By Puitip R. Avcer, Professor, U. S. Navy. 





The object of rifling is to cause the projectile to travel point 
first through the air without wabbling. To obtain this result, the 
form and twist of the rifling grooves, and the dimensions and 
position of the rotating band, must be such that the projectile 
leaves the gun with its axis practically coincident with that of the 
bore, animated with a rotation of suitable velocity about that axis, 
and having no other material angular velocity. 

Pircu or Rirtinc.—The pitch of rifling is either constant, in 
which case its developed curve is a straight line, or increasing, in 
which case its developed curve is usually a parabola. It is usually 
defined by the number of calibers of travel along the gun’s axis 
which would correspond to one complete revolution of the groove, 
as, for example, a rifling beginning with 1 turn in 180 calibers 
and ending with 1 turn in 30 calibers. 

The final pitch which will insure stability in flight for any 
given projectile can only be fixed empirically: To compute its 
value we must know the moment of the total air resistance about 
a transverse axis through the center of gravity of the projectile, 
which we cannot with our present knowledge determine. In 
modern practice the final pitch of the rifling of high-power guns 
is I turn in from 30 to 25 calibers, the corresponding angle of the 
grooves with the axis of the bore being from 6° to 7° ; while with 
guns used for high-angle fire it is somewhat greater, even as much 
a I turn in 15 calibers in the case of mortars firing very long 
shell, 

Equation or DeveLoren Grooves.—The first step in the rifling 
of a gun consists in laying down the developed curve of the 


groove, and for this purpose its equation must be found. 
51 
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If the pitch is to be constant, the equation is y = kz, in which} 
is the tangent of the inclination (,) of the groove, and, if the 


groove is to make a turn in m calibers advance, tan ¢, =~ so that 
Sea 


the equation is 
li” Baad (1) 


If the pitch is to be uniformly increasing, the developed cure 
is a common parabola and its equation is y = kx*, in which} 
must be determined so that the pitch shall increase from 1 tym 
in , calibers at the beginning of the rifling to 1 turn in n, calibers 
at the muzzle. Then, if +, and x, are the abscissas of the ends of 
that part of the curve y = kx* which is the development of th 
groove, so that +,— +, =U is the length of the rifled bor 


. d t 
since “ — tan = 2kx, we have tan ¢, = = = 2kx,; tang,= 
1 


ax 
= = 2kx,; and, by subtraction, 2k(*,— +#,) = 2kU= ——aill 
n, % § 
whence k = Zyl z _ z and +, = = =, U. Therefore th 
equation for this case is 
x {1 I 

y=s0\4-i)* (3 

and the rifling begins at + = — 7 __ U7 and ends at x =—"*~—-§f 
nm, — n, %,—% 


If the pitch is to be zero at the beginning of the rifling, #, =a, 
and (2) reduces to y= i x*, the rifling then beginning d 


# =0 and ending at «= U. 

If the pitch is to increase at a diminishing rate from 1 tumm@ 
n, calibers at the beginning to 1 turn in m, calibers at the mum 
the developed curve may be taken to be a semi-cubical parabolt 


; ‘ : ae d 
in which case its equation is y= kx!. Then since fF = tang= 


4 k t 
¥ x, we have tan ¢, = he ¥ -#,4 and tan ¢,= Z = ¥ g 
Ltd a= ny — 3 ae ns U 
whence we find k= - an, a and #,= eae 
Therefore the equation for this case is 
2n ni — 1 @) 
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2 no 


and the rifling begins at + = ae 42 U and ends at + = = 5U. 





2 1 3 


If the pitch is to be zero at the beginning, , =« and (3) re- 
duces to y = ral xi, the rifling then beginning at s =o and 
3%, 
ending at r= U. 
In a similar way the equation to the developed groove may be 
found if it is a circular arc, or has any other specified form. 


The final pitch being fixed, two considerations should govern 
the selection of the curve of the rifling;—(1) The maximum 
pressure between the driving edges of the grooves and the rotat- 
ing band must not be so great as to shear or crush the bearing 
surfaces of the band; (2) the frictional resistance to motion along 
the bore caused by the rifling should be as small as practicable. 
So far as the strength of the gun is concerned the effects upon it 
of the forces developed by the action of the rifling are so small 
as to be negligible. 

These conditions, however, are contradictory, since, as will be 
shown, the frictional resistance is least with a constant pitch 
rifling, while the maximum rotating force is least when the pitch 
increases at such a rate as to cause the rotating force to be 
constant. 

Tue Rotatinc Force.—We will deduce the general expres- 
sions for the rotating force and the frictional resistance, and then 
apply them to particular cases. 

Let m be the mass of the projectile, p its radius of gyration 
(about the axis of rotation), v its velocity of translation, its 
angular velocity, and G the total pressure on its base; a being the 
tadius of the bore, ¢ the inclination of the grooves, and » the 
coefficient of friction. Also let Q be the sum of the radial pres- 
sures between gun and rotating band (due to the compression of 
the latter), and R the sum of the tangential pressures, normal to 
the driving edges of the grooves, both these forces being uni- 
formly distributed around the circumference. 

Then the total frictional resistance is »(Q +R), and being 
directly opposed to the motion of the rotating band (which slides 
down the grooves), has a component »(Q + FR) sind, which re- 
sists the rotation of the projectile, as well as a component 
*(Q + R) cos ¢, which resists its motion of translation. 
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Figure 1 represents a rifling groove and its developed curve, 
an element of the bore OA being taken as the X axis and the 
beginning of the rifling O as the origin; ¢, is the initial inclig. 
tion, ¢, the final inclination, and ¢ the inclination at any point P 
whose coordinates (in the developed curve) are = OM, y= T 
MP = OP’ = a8. Then the angular velocity and acceleration of 





i do .d% . ; by 
the projectile are > and qt» its velocity and acceleration along 
the bore being = and a; and, ‘resolving all the forces in the 
direction of the axis of the bore and circumferentially, we have a 
each instant of the projectile’s travel in the gun: * 
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where # is the nmber of rifling grooves, and m equal sets of such fore 
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From (5) we get 
2 2 
EGE + HO sing (6) 
COS H—-LSING 
Then, if the equation to the developed curve is y = f(#), we have 
by differentiation, since y = a8, 


§- = f(s) -F- (7) 


ae Span ge +t") ( 4) | (8) 


and, eo. in ( ¥y we obtain 


(|S 9 x) ae + r"(2)( ) 7 ) |+n0s on ¢ (9) 


cos @ —p Sind 
which, after replacing os by its value from (4), and putting 


v for A and f’(#) for tan ¢, reduces to 


7 Ott fe) CGP) + me fa n1+ nQP@)| x @], | 
. + re Io 
1—nf'(2)[1-£ r|+-5 f(x) 


Whatever be the form of the rifling, if we know the equation 
of its developed curve and the values of G and v in terms of 
*, (10) will give us the value of the total tangential force, normal 
to the driving edges of the grooves, at any point of the projec- 
tile’s travel in the bore. 

Since moving the X axis parallel to itself merely changes the 
ordinates of the curve by a constant quantity, it is not necessary 
that the equation of the developed groove should be referred to 
the beginning of the rifling as origin, provided the X axis is 
parallel to an element of the bore, but the values of x used in (10) 
must always be measured from the origin of coordinates. 

Tue Fricrionat ResistaNce.—The total resistance of fric- 
tion being »(R-+ Q) and directed along the grooves, the work 

against it, and therefore wasted, is given by 


B, =|) w(R + Q)sec de = [> p(R +Q)ds (11) 
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in which U is the length of the rifled bore and S the length of, 
groove.* 

If R + Q has a constant value, (11) reduces to 

Er=p(R+Q)S (12) 
and the same expression is true even when one or both of R and 
Q are variable in value, provided we give them their mean values. 
This shows the importance of making the mean values of both 
R and Q as small as practicable. 

THE PROFILE OF THE GRroove.—The value of Q, the total radial 
pressure between gun and rotating band, should depend solely 
upon the “forcing,” that is upon how much of the metal of the! 
band is displaced when the projectile is forced into the rifled pant % 
of the bore, and it should not be increased by the rotation of the 
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projectile. To accomplish this, the profile of the driving edge of 
the groove should either contain a radius of the bore, as shown if 
figure 2 (a), or should make with the radius an angle not greater 
than the angle of friction, as shown in figure 2 (b), since thus the 
resultant of the pressure between the driving edge and the rotat 
ing band will be in a plane tangential to the bore and will & 
entirely effective in giving rotation. Should the profile of the 
driving edge make with the radius a greater angle than tan “5 
the resultant pressure would be inclined to the tangent plane, 


shown in figure 2 (c), and only its resolved part in the tangent 


* If the origin of coordinates is not coincident with the beginning of the 


rifling, E, = {* nw (R+(Q) sec ¢ dx, in which x, and #; are the abscis- 
x 
sas of the ends of that part of the curve which is the development of the 


groove, so that #:—+:— U. 
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plane (< cos i would be effective, the radial component merely 


compressing the band and increasing the frictional resistance to 
motion. 

We will assume the profile of the grooves to be such that the 
resultant action of each driving edge is in a tangential plane, as 
it should be. 

Tue Forcinc.—Besides giving rotation to the projectile, the 
band serves the purpose of a gas check, preventing the free escape 
of gas past the projectile and the consequent loss of energy and 
rapid erosion of the bore, and to this end it is made of a diameter 
exceeding the diameter of the gun from groove to groove. Thus, 
in U. S. Naval guns, which have rifling grooves 0.05” deep, the 
diameter of the rotating bands is from 0.12” to 0.16” greater than 
the caliber, with a view to their maintaining a close contact with 
the bottom of the grooves when the bore is expanded by the 
powder pressure. 

The forcing of the band also serves useful purposes, (a) by 
delaying the first motion of the projectile until the pressure in the 
chamber has risen to a point which insures the complete inflam- 
mation of the charge, (b) by the hardening effect of the com- 
pression upon the metal of the band, increasing its resistance to 
the crushing action of the driving edges of the rifling. The 
increased muzzle velocity which results from excessive forcing 
can, however, be obtained with less strain upon the gun by the 
use of a quicker powder, and weakness of the rotating band is 
best remedied by increasing either its width or the number of 
rifling grooves. 

The maximum diameter of the band, then, should only exceed 
the diameter of bore from groove to groove by an amount equal 
to, or very slightly greater than, the expansion of the bore under 
the action of the powder pressure, i. e. from 0.015” to 0.03” accord- 
ing to the caliber. Moreover, the width of groove should be at 
least twice the width of land, and the wider the rotating band the 
more important is it to make the lands narrow. 

Tue VALUE oF »Q.—Such experimental measurements as have 
been made of the pressures required to force banded shell through 
the bores of rifled guns indicate very high values for the total 
tadial pressure (Q) between bore and band,* but to what extent 


* See “Report of Tests of Metals made at Watertown Arsenal, Mass., 
1896,” for measurements of the resistance of banded shell to being forced 
through the bores of rifled guns. 
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this condition is altered when the bore is expanded by the powder 
pressure and when, instead of being very slowly forced into ang 
through the bore, the projectile starts with a great acceleration 
and moves with high velocity, we do not know. There is little 
doubt, however, that in the case of many, if not most, guns and 
projectiles of modern design, a pressure in the neighborhood of 
two tons per square inch on the base of the projectile is required 
to force it into the rifling, and a pressure little if any below one 
ton per square inch to overcome the frictional resistance to its 
further motion through the bore, and this independent of the force 
required to overcome the friction caused by the rotating action 
of the rifling. 

When the rifling is of increasing pitch, the distortion of the 
metal of the band due to the changing inclination of the lands 
must add considerably to the resistance to the motion of the pro- 
jectile, but including this in the frictional resistance designated by 
»Q, and supposing the latter to have a mean value of q tons per 
square inch of the projectile’s base, or »Q = wa*q tons, we may 

‘say that with increasing pitch and considerable forcing the value 
of g is about one, while with uniform twist and the lightest 
practicable forcing its value is probably at least one-half. 

THE VALUE oF R.—Returning now to the general expression 
(10) for the total tangential force, normal to the driving edges 


3 
of the grooves, if we take » = 4 and - = 4, values from which 


they cannot greatly depart,* it will be found that the denominator 
»? 2 . 
(1—ptan¢d (1 — 5) + 5 tan?) passes from unity through a 


minimum 0.9966 to unity again when the value of tan @ passes 
from 0 to 4 (¢ from 0° to about 9°), so that no appreciable error 
will result from putting unity for that denominator. Moreover, 
since even for a value of ¢ corresponding to 1 turn in 22 calibers 
the value of sec ¢ is only 1.01, while for an average value of ¢ it 


»? . . 
* The value of af for A. P. projectiles is almost exactly %4, and even 
° ° 2 a8 
for common shell of large capacity it seldom reaches -? but within the 


2 . . 
limits of any probable values of 4 and of the coefficient of friction 4 
p* 
a’? 
for any value of ¢ less than 8° or 9°, and practically ¢ never exceeds 9”. 


2 ‘ 
the quantity 1— » tan ¢ (1 = + _ tan’ ¢ differs very little from umity 
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does not exceed 1.004, we may also put unity for ¥ 1+ /(+)'= 
sec ¢, and thus, in place of (10), write with substantial accuracy 


pat [ Gfx) + mop"(2) |+ Ore) [1-5] as) 


Constant Pitcu Rir_inc.—lf the inclination of the groove 
has the constant value ¢,, the equation to its developed curve is 
by (1) y= tan ¢,. Therefore, for this case, we have f’(*#)= 
tan ¢,, f’(4)= 0, and (13) reduces to 

_f’c¢ _ # 

R=(4 G+(1—4)ng |tang, (14) 
or, with sufficient approximation for practical purposes, putting 
f=}, G = ra*g and »pQ = za*q, 

R= 28 (¢ +¢)tan ¢, (15) 
in which a must be expressed in inches, g is the gas pressure on 
the base of the projectile in tons per square inch, g is the tons per 
square inch on the projectile’s base necessary to overcome the 
friction without rotation, and R is given in tons. 

If, for example, we suppose the 10 cm. gun whose pressure 
curve, as given by a spring gauge, is shown in figure 3 to be rifled 
with a constant twist of 1 turn in 25 calibers, we have ra* = 12.508 
square inches and tan ¢, = a whence by (15), taking gq = 3, 


R=.786(g-+- 3) tons, from which and the pressure curve we 
form the following table of values of R. 


x (inches). g (tons per sq. in.) R (tons). 

oO 1.0 1.4 

I 7.0 6.1 

2 9.5 8.1 

5 14.2 11.7 
10 16.0 13.2 
13 16.2 maximum. 13.3 maximum. 
20 15.2 12.5 
30 12.0 10.0 
40 9.5 8.1 
50 78 6.7 
60 6.6 5.8 
70 5.6 5.0 
80 4.8 4.4 


82.6 muzzle. 4.6 4.2 
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CONSTANTLY-INCREASING PitcH.—If the pitch increases at a 
constant rate, the equation to the developed grooves is by (2) 
y = kx*, whence f'(*+)= 2ke and f’(#)=— 2k. Therefore, for 
this case, (13) reduces to 


2 


= ?* ?* pP 
R= 2kx| G4 (1- 4) nO] + 284 me (a) 


,2 
or, with sufficient approximation, putting _ = 4, G=-a'g and 
nQ = 7a°*q, 
R= k[wa*(g + q)* + mv*] (17) 
F : x(t 1 at 
in which by (2) k = ( — ; a must be expressed in inches: 
. 2U \n, : , 
g is the gas pressure on the base of the projectile in tons per 
square inch; g is the tons per square inch on the projectile’s base 
necessary to overcome the friction without rotation ; m is the pro- 
jectile’s weight in tons divided by 32.2; v is the velocity of the 
projectile in f.s.; and + and U must be expressed in feet, the 
oman : 2 a m, J . . — = 
rifling beginning at + = — ms U and ending at * = .—-, 
If, for example, the 10 cm. gun whose pressure curve is shown 
in figure 3 has ordinary parabolic rifling of pitch increasing from 
zero at the beginning to 1 turn in 25 calibers at the muzzle, where 


U = 6.88 feet, we have k = 50 X 6.88 — 009132. Also, the pro- 
jectile weight being 31 pounds, we have m= 333 ree 


0004298 tons, and, since wa*—= 12.508 square inches, we find 
from (17), taking g—=1 for this case, R= .1142(g+1)*#+ 
000003925 v? tons; from which and the pressure and velocity 
curves we form the following table of values of R. 


x (feet). g (tons per sq. in.) v (f. 8.) R (tons). 
9) 1.0 oO ) 
0833 7.0 139 0.2 
.1667 9.5 225 0.4 
.4167 14.2 467 1.6 
8333 16.0 752 3.8 
1.0833 16.2 maximum. 886 5.2 
1.6667 15.2 1132 8.1 


2.5000 12.0 1375 ILI 
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3.3333 9.5 1537 13-3 
4.1667 78 1652 14.9 
5.0000 6.6 1740 16.2 
5.8333 5.6 1809 17.2 
6.6667 48 1865 18.1 
6.8800 muzzle. 4.6 1878 18.2 


Pircw INCREASING WITH DIMINISHING Rate.—If the pitch is 
an increasing one, but with a diminishing rate of increase, the 
equation to the developed groove is y= kx!, whence f’(+)= 


Hs and f’(*) = o. Therefore, for this case, (13) reduces to 


p? - is k ” 
Ra¥e | 6+ (1-4) 20 |+2 4 = (18) 


2 
or, with sufficient approximation, putting f = 4, G=-ma*g and 


nQ = 0*q, 


_ # |W j mv" 

R ; | xa (S09 + — (19) 

in which by (3) k= =. mi — 13 . a@ must be expressed in 
y'3 ~ ganaV OU ’ P 


inches; g and g are in tons per square inch; m is tons mass; v is 
f.s.;and « and U must be expressed in feet, the rifling beginning 


Moy my 
ar= ni — nt U and ending at «= ni — mm U. 
If, for example, the 10 cm. gun whose pressure curve is shown 
in figure 3 has semi-cubical parabolic rifling of a pitch increasing 


from zero at the beginning to 1 turn in 25 calibers at the muzzle, 


h = 2 1e re b= as ale 6.2832 = : 
where U = 6.88 feet, we have k 3n, 01 — 756.88 03194 
Also m = ——3* = .0004298 tons, and, since ra* = 12.508 


32.2 X 2240 
square inches, we find from (19), taking g=1 for this case, 


R= .2996(¢ + 1)*} + .000005148 s tons, from which and the 


Pressure and velocity curves we form the following table of 
values of R. 
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x (feet). g (tons per sq. in.) v (f. 8.) R (tons), 
oO 1.0 re) 0 
.0833 7.0 139 1.0 
.1667 9.5 225 1.9 
.4167 14.2 467 4.7 
8333 16.0 752 78 

I 0833 16.2 maximum 886 9.2 

1.6667 15.2 1132 11.4 

2.5000 12.0 1375 12.3 

3-3333 9-5 1537 12.4 

4.1667 78 1652 12.3 

5.0000 6.6 1740 12.1 

5.8333 5.6 1809 118 

6.6667 4.8 1865 11.4 

6.8800 muzzle. 4.6 1878 11.2 
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In order that the rotating pressures in the three cases consi¢- 
ered, each having the same final pitch, may be readily compared, 
they are represented in figure 4, the ordinates of which are the 
values of R in tons and the abscissas the travel of the projectile 
in inches. As shown by (15), the curve for constant twist i 
similar to the powder pressure curve, the maximurn value of R 
being concurrent with the maximum powder pressure. With the 
common-parabolic rifling, on account of the term containing 7, 
the value of R increases all the way to the muzzle. With the sem 
cubical parabolic rifling, though R reaches its maximum value 
much later in the travel than it does with constant pitch rifling, 
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because the term in v* is divided by #*, it remains nearly con- 
sant after attaining its maximum value. 

In similar guns of different calibers, at corresponding points in 
the bore, the value of R is proportional to the square of the caliber 
with all forms of rifling. 

Worx Lost 1n OVERCOMING Friction.—As shown by (11), 
the work done in overcoming friction is the sum of the two inte- 


grals 4 pQ secddx and \y nR sec ddx, of which the first 


takes account of the resistance due to the forcing and the second 
of that due to the rotating action of the rifling. 

On our assumption that the mean value of »Q is ra*q tons, and 
calling sec @ unity, which we may do without material error, the 
work of overcoming the friction due to the forcing is wa*qU, in 
which, as already stated, g has a probable value of about one for 
the usual amount of forcing and with increasing twist, while with 
constant twist its value is somewhat less. Thus, in the case of 
the 10 cm. gun previously considered, this part of the work of 
overcoming the friction was taken to be 12.508 & 6.88 = 86.1 foot 
tons in the two cases of increasing pitch rifling, while in the case 
of constant pitch rifling, for which g was given the value }, it was 
taken to be 12.508 & # 6.88 = 64.6 foot tons. 

As regards the work done in overcoming the friction caused by 
the rotation of the projectile, again calling sec ¢ unity, it will be 
seen that this is » times the area under the curve whose ordinates 
are values of R and abscissas travel of the projectile. In other 
words this work is simply the mean value of R multiplied by the 
coefficient of friction and the whole travel. 

Thus, for example, the areas under the three curves shown in 
figure 4 are respectively 57.1, 82.2 and 74.8 (the abscissas being 
faken in feet), and so, taking » = 4, the work lost in overcoming 


the friction is a = 11.4 foot tons with constant twist, St? = 


16.4 foot tons with the common-parabolic rifling, and ae = 14.0 


foot tons with semi-cubical parabolic rifling. 

Supposing the pressure curve to give the true gas pressure on 
the base of the projectile, the total work done on the latter was 
844 foot tons; if the rifling is of increasing pitch, about 10.2% 
of this is lost in overcoming the friction due to the forcing and 
from 1.78% to 1.94% (according to which form of parabola is 
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taken for the developed groove) in overcoming the friction due 
to the rotating action of the rifling ; the remainder appears as the 
muzzle energy of the projectile. If, however, the rifling be of 
constant pitch, considerably less work is required to overcome the 
friction due to the forcing (we assume it to be only 3 as much, of 
7-65% of the total work), and the work of overcoming the fric. 
tion due to the rotating action of the rifling is only 1.35%, 

EXPERIMENTAL Data.—The following experimental results, 
bearing on the question of the friction caused by rifling, were 
obtained by Captain Noble.* Three 12 cm. guns, alike in aff 
other respects, were rifled with grooves of the same profile; one 
with no twist; the second with constant twist of 1 turn in 3 
calibers ; and the third with twist increasing from 1 in 102 to1 ip 
35 calibers, the developed groove being a semi-cubical parabola 
As the mean of 15 rounds from each gun, using the same powder 
charge, the muzzle energies were respectively 1408, 1387 and 1356 
foot tons, showing a loss of 1.52% due to the constant pitch rifling 
and a loss of 3.78% due to the increasing pitch rifling. The 
difference of energy in favor of constant over increasing twist, 
31 foot tons, as will be seen from our previous discussion, is only 
partly due to the less friction from the rotating action ; the greater 
part of the difference is probably due to the fact that with the 
constant twist no further distortion of the rotating band occurs 
after it has once fully engaged the rifling. 

THe NuMBER AND Deptu or Grooves.—As a general rule the 
number of grooves is proportional to the caliber, and their depth 
is the same for all calibers; for example, the U. S. sea-coast arti- 
lery guns have six grooves per inch of the caliber, 0.06" deep, 
while U. S. naval guns have four grooves per inch of caliber, 
0.05” deep.t This practice, however, is only justifiable if the 
width of the rotating band is increased proportionally to the cal- 
ber. For, since the value of R increases with the square of the 
caliber, the bearing surface between band and driving edges 
should increase in the same ratio, which it does not do unless 


* These experiments are described in “ Notes on the Construction of 
Ordnance ... , No. 60.” Ordnance Department, U. S. A. The powder 
used was an amide powder, which while not entirely smokeless, gave much 
less smoke and fouling of the bore than ordinary gun powders. 

t This does not apply to guns using fixed ammunitions, as in them its 
necessary to limit the depth of the grooves and this makes it necessary @ 
increase their number relatively. 
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either width of band or depth of groove, as well as number of 
es, is made proportional to caliber. 

This is the most serious objection to the use of increasing twist 
rifling, that with it a broad rotating band cannot be used without 
excessive frictional resistance and increased liability to stripping. 

Let » be the number of grooves, d their depth in inches, b the 
width in inches of the bearing part of the rotating band, and f its 
strength in tons per square inch to resist crushing. Then in order 
that the driving edges may not strip the band, we must have 
nbdf equal to or greater than the maximum value of R. But the 
maximum value of R for the 10 cm. gun, with constant pitch 
rifling, was 13.3 tons, or, allowing for an increase of powder 
pressure, we will say 15 tons for a 4-inch gun. Therefore, for a 
gun of radius of bore a, the maximum value of R would be 18, 
and if we make » = 12a and d=0.05", so that there are six 
grooves to the inch of caliber, each 0.05” deep, we shall have 
12a X .05 bf = 150 Whence, allowing f to have the value 15 


tons per square inch, we obtain b= a, or the width of the 


bearing surface of the band should be s. or say 4, the caliber. 
If there be but 4 grooves per inch of caliber, the width of band 
should be half as great again, or oa the caliber, unless the material 


of the band can be supposed to safely bear a greater crushing 
pressure than 15 tons per square inch. 

Slipping of the band in its seat around the projectile, as well as 
the stripping or shearing of its outer surface, must be prevented, 
and to this end the band seat should be scored, parallel to the 
axis of the projectile, with cuts or notches not greatly less in 
number and depth than the rifling grooves of the gun. The fric- 
tional resistance to slipping of the band is always very consider- 
able, but it should not be relied upon altogether, even in the case 
of small caliber projectiles, much less in the case of those of large 
caliber. If the width of bands was proportional to the caliber, 
which the common use of increasing twist rifling has prevented 
from being the case, the radial pressure between bore and band 
would probably vary approximately as the square of the caliber, 
and then the frictional resistance to slipping of the band would 
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have the same relative value for all calibers. Actually, the larger 
bands are relatively less wide than the smaller ones, and s0 the 
greater the caliber the less friction can be relied upon to prevent 
slipping. 

Tue THROWING OFF oF RotaTiInG Banps.—Let r be the mean 
radius of a band, b its width, ¢ its thickness, m the mass of unit 
volume of its material, and » the angular velocity of rotation, 
Then the centrifugal force acting upon the elementary volume 
btrd@ is (mbtrd@)rw*, and its resolved part perpendicular to any 
diametral plane (that of the X axis in Fig. 5) is (mbird)rg 


M 
gut 
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sin 6, so that the total force acting to tear the band apart is 
[3 mbir*w* sin 6d? = 2mbtr*w*. But this force is resisted by two 


sections of the band, each of bt area. Therefore, the stress per 
unit area of the band due to centrifugal force is 


f = mr*a* (20) 


Since # = 2rn (where n is the number of rotations per second), 
in similar guns (having the same I. V. and final twist of rifling) 
w is inversely proportional to the caliber ; therefore rw is the same 
for all calibers and so is the tensile stress on the band. 

In applying (20), if r is expresed in feet, m is the mass of 
cubic foot, and f is stress per square foot of area; whereas, if ris 
expressed in inches, m must be found by dividing the weight ofa 
cubic inch of the material by the value of g in inches (32.2 X 12); 
and then f will be given as stress per square inch. For example, 
taking the case of a 12-inch gun with 2800 f. s. I. V. and a final 


twist of 1 turn in 25 calibres, we have » = 22 = = 224 9; and 
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the weight of copper being 560 pounds per cubic foot; f= 
s « (4)? X (224 a)* = 2,153,000 pounds per square foot = 


14,950 pounds per square inch.* 

A solid copper band will withstand this stress, but it is usual, 
for convenience in manufacture, to make the rotating bands of 
large projectiles in strips which are bent around the band score, 
forming what are called “split bands.” These are kept from 
opening out and leaving the projectile under the influence of the 
centrifugal force by undercutting the edges of the band score and 
forcing the band into the undercuts by press or hammer. The 
intensity of the force tending to open these bands requires them 
to be put on with great care or they will be thrown off soon after 
the projectile leaves the gun. 

Tue Enercy or Rotration.—lf m is the mass and V the initial 


2 
velocity, E, = hl is the energy of translation; and if » is the 


angular velocity and p the radius of gyration (about the axis of 
rotation), E,,—= 4mp*o* is the energy of rotation. But the linear 
velocity of rotation of the surface of the projectile is V tan ¢,, 
where ¢, is the final pitch of the rifling, so that the angular 


V tan ¢, 
a 


velocity of rotation is , where a is the radius of the pro- 


jectile. Thus we have as the ratio of the two energies, of rota- 

tion and of translation: 

mp* V* tan’ ¢, 
= 2 2 

= —Ys - tan’ db, (21) 


2 





Pils 


2 
Since 4 = } approximately, and the value of tan ¢, seldom ex- 


ceeds 3, the energy of rotation is less than 1% of that of trans- 
lation. 


Tue Position or THE Rotatinc Banp.—Extensive experi- 
ments carried out under the direction of the Gavre Commission 


*The reduction of section of the band where compressed .by the lands 
of the rifling, the mean cross-section and total stress remaining unchanged, 
tequires an increase of about } in the stress per unit area as calculated 
above, so that we may take the stress upon the bands of the projectiles of 
modern high-power guns, due to centrifugal force, to be about 8 tons 
Per square inch. 


52 
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from 1876 to 1880 showed that with the French guns and pro- 
jectiles then in use the position of the rotating band had a marked 
effect upon both range and accuracy of fire. The guns used were 
of 10, 14, 16 and 24 cm. caliber, and for each of them the distance 
from base of projectile to rear edge of band which gave the beg 
results was found to be from 38 to 42 mm.* As a result of these 
experiments a distance from base of projectile to band of Ls 
inches has been adopted for all U. S. Naval projectiles (excepting 
for guns using fixed ammunition in which the insertion in the 
cartridge case governs the position of the band), and practically 
the same position of band is now almost universally used. 


If a projectile has insufficient rotation when it leaves the gun, 
either because the final pitch of the rifling is too small or because 
the rotating band has slipped or stripped, the resistance of the air 
speedily gives it a wabbling motion, like that of a dying top, and 
the amplitude of this motion rapidly increases until, if the flight 
is long enough, the projectile tumbles end over end. 


But this motion of precession which we call “ wabbling ” often 
occurs even when the velocity of rotation imparted by the rifling 
is known to be sufficient, though in such cases the amplitude of 
the motion appears not to increase during the flight of the pro- 
jectile and the latter does not “tumble.” If the rotating band is 
of inadequate strength, so that, though it imparts the full velocity 
of rotation, it is nearly stripped in so doing, and especially when 
the wearing away of the lands of the rifling at its beginning, due 
to continued firing of the gun, has increased the tendency of the 
band to strip (on account of the diminished hold of the rifling on 
the band), wabbling, accompanied by loss of range and accuracy, 
is sure to occur. Under such circumstances the sound which 


*An account of these experiments, translated from “ Mémoires Mil- 
taires et Scientifiques,” may be found in “ Notes on the Construction of 
Ordnance No. 27,” published by the Ordnance Department, U. S. A 

tIf A is the moment of inertia of a projectile about its long axis and 
# is the angular velocity of its rotation about that axis, the application of 
a force whose moment about a transverse axis through the center of 
gravity of the projectile is K will cause the projectile to turn about a second 
transverse axis (perpendicular to the first) through the center of gravity 
with an angular velocity ©, = As . Consequently, the smaller #, the 
greater «,, and, with a given upsetting moment of the air resistance, the 
greater and the more rapidly increasing the angle of.the cone of precessiom 
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accompanies the projectile’s flight ceases to be smooth and steady, 
and becomes harsh and undulating. 
The wabbling motion just referred to is the result of the pro- 
jectile’s having an angular velocity about a transverse axis im- 
to it in the gun,* and the remedy lies in having a profile 
of rotating band which will offer great resistance to such angular 
motion. The greater the width of the band, the less likely is 
wabbling to occur, and, since very wide bands cannot well be 
ysed with an increasing twist, this is another important element 
of superiority of rifling of uniform pitch over that of increasing 


pitch. 


ConcLusions.—From the foregoing, the writer draws the fol- 
lowing conclusions : 

(a) Uniform twist rifling is superior to variable twist in all 
important respects, and should be adopted in our future gun 
construction. 

(b) With a depth of groove of 0.05”, four grooves to the inch 
of caliber is an insufficient number with the high muzzle velocities 
now common. We should increase the number of grooves in our 
guns to six to the inch of caliber. 

(c) The width of the bearing surface of the rotating bands of 
our large projectiles (certainly the 12” and 13” and probably the 
10” as well) is insufficient, especially when the rifling is somewhat 
worn by firing. 

(d) Increasing the diameter of the rotating bands will to some 
extent produce the same beneficial effects upon flight as increas- 
ing their width, but the former will accelerate the progressive 
wearing away of the rifling bands. The diameter of the bands 
should be no greater than necessary to prevent escape of gas past 
them ; their material should be pure copper, thoroughly annealed ; 
and, if practicable, their rubbing surface should be lubricated dur- 
ing their passage through the bore. 


*In the writer’s opinion the centrifugal force, due to the fact that the 
center of gravity of the projectile is not in the axis of rotation in the gun, 
acting during the interval between the exit of the bourrelet and the exit of 
the rotating band from the muzzle, gives the angular velocity about a 
transverse axis which results in wabbling. 
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METHODS OF ESTIMATING THE COAL ENDURANCE 
OF A NAVAL VESSEL. 


(Reprinted from the “ Engineering News.” ) 
By Navat Constructor D. W. Tay tor, U.S. N. 





The estimation of the radius of action of a naval vessel is a 
problem into which there enter so many varying factors that any 
solution must be an approximation at best, and hence open to 
question and criticism. The factors affecting the coal consump- 
tion of a vessel at a given speed may be enumerated as below: 

1. The condition of the ship’s bottom, whether clean or foul. 

2. The wind and weather conditions. 

3. The quality of the coal. 

4. The condition of the machinery, main and auxiliary. 

5. The skill and efficiency of the personnel. 

6. The original design. 

7. The amount of auxiliary machinery and steam appliances in 
use other than those required for propelling the ship. 

Conditions may arise where any one of the first five factors 
above may be more powerful in influencing the radius of action 
than the factor of original design. The seventh factor is one 
which is exceptionally influential in the case of our men-of-war, 
which use much more steam for mechanical ventilation, heating, 
dectric lighting, distilling fresh water, etc., than foreign vessels 
of war. This factor is the only one whose influence upon coal 
endurance may be readily magnified or decreased at will. While 
under ordinary circumstances, as stated above, it is generally 
larger for our men-of-war than for foreign vessels, it should not 
be forgotten that it can be readily reduced in an emergency. 

The five factors first enumerated above are subject to erratic 
Vatiations. Hence we must expect to find the coal consumption 
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of a given ship in service varying erratically. Conversely any 
method of estimating coal consumption will give results seriously 
discordant with what will at times be experienced in practice, 

From one point of view it would seem most logical and scientific 
to estimate the radius of action of naval vessels under the most 
favorable circumstances, that is, with clean bottom in calm weather 
and smooth water, using the best coal, with all machinery in the 
best condition, with the best skill used in working machinery and 
with no machinery in use except that needed for propelling and 
handling ship. Under these circumstances the factor of orig- 
inal design would be no longer masked and the skill as regards 
coal endurance of the designer of the machinery would be duly 
appreciated or discredited. 

It is the universal practice to try a ship for speed under the 
most favorable circumstances and accept the fact that the maxi- 
mum speed to be expected in service will fall short of the maxi- 
mum trial speed by a varying amount. The matter of coal con- 
sumption is, however, on a somewhat different basis. In actual 
service men-of-war are seldom pushed to the utmost, and the 
fact that on the rare occasions when they are so pushed their 
speed will fall somewhat short of what was attained on trial isa 
matter of rather remote bearing on the everyday conduct of the 
ship or fleet. When it comes to burning coal, however, we are 
dealing with a matter of everyday experience. It may be of 
interest to the people on the ship to know what the coal consump 
tion would be in case an almost impossible combination of cit 
cumstances should supervene, but for practical purposes it is a 
necessity that they should know with reasonable certainty the 
actual coal consumption under given circumstances. Each ship 
in service is constantly acquiring experience on this subject, and, 
after a reasonable accumulation of such experience, the people 
on board know sufficiently well what may be expected from her. 
Now, shall the designer estimate the endurance under absolutely 
the most favorable circumstances, or shall he aim at the deter- 
mination of the endurance that may be expected to be averaged 
in practice? It seems obvious to me that the latter course has 
the balance of advantages in its favor. One paramount advat- 
tage is due to the fact that in estimating actual endurance the 
results of everyday experience are available as a basis. The 
Bureau of Steam Engineering has a large accumulation of such 
results, and the average consumption results for a number of ouf 
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ships, based on the records of the Steam Engineering Bureau, 
have recently been published. 

Having settled the broad lines upon which to work, I will take 
up next a few basic considerations. 

If for a given ship we know the indicated horse power which 
must be developed to maintain a given speed and the coal which 
must be consumed per hour for each indicated horse power, the 
consumption at that speed is known. The engines of naval 
yessels burn more coal per I. H.P. as the I. H.P. is reduced. 
As the variation from ship to ship is not so very great, a reason- 
able method of approaching the question of variation of con- 
sumption per I. H. P. would seem to be to plot the coal per I. H. P. 
as ordinates over fractions of the maximum I. H. P. of the engine 
as abscisse, the maximum I.H.P. developed by the engine 
being taken as unity in each case. It would be slightly more 
correct theoretically instead of using the fractions of maximum 
I.H. P. to use the mean effective pressure, but for present pur- 
poses this does not seem necessary. 

The only large ships in our service for which we have accu- 
rate I. H. P. curves and coal consumption data are the Alabama, 
Massachusetts and Kearsarge. Fig. 1 shows for these ships 
curves of pounds of coal per I. H. P. per hour plotted over frac- 
tions of the maximum trial I.H.P. The I. H.P. used is that 
of the main engines only, while the coal consumed is that for all 
purposes. The curves of coal consumption of Fig. 1 should not 
be compared with curves of coal consumption as generally given 
without fully realizing that they show total consumption per 
LH. P. of main engines only, and are the average of numerous 
results in service obtained with various conditions of bottom, 
various displacements and various qualities of coal. Hence tiey 
are necessarily materially higher than would be shown in any 
coal consumption trial. 

The curves of Fig. 1 are seen to be essentially similar in 
nature, as is to be expected, and it seems reasonable to consider 
that their average will be fairly representative of our battle- 
ships. When using this average curve for a ship not yet tried, 


Bunker Capacities. Bunker Capacities. 


Name. Tons. Name. Tons, 
Connecticut ................. 2,200 Bae oéb0rceses¥eutea 1,270 
RR RR 1,7 Massachusetts ............... 1,560 
PT iccc cc vscccccccs 1,750 De... cdeeds van adees 2,000 
EEE co cccccccccccses 1,800 _ i er ere 1,500 
ss. coc scccccccs 1,550 A 64 ta condssncnudeahel 1,170 
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it is necessary to have an I. H. P. curve for the latter. I haye 
estimated the I. H. P. curves for a number of classes of our ships 
and thus prepared Fig. 2, which shows the endurances of the 
ships in question, estimated by the method outlined above, The 
assumed hunker capacity, upon which endurance is based, is indi. 
cated in each case. In the case of the Maine, an actual curve of 
I. H. P. was available, but she has not yet been long enough in 
commission to supply a reliable average coal consumption curye, 
so in her case the actual curve of I. H. P. was used instead of ap 
estimated one. 

The above method will undoubtedly give results reasonably 
near the average for ships of the same general type and with 
machinery reasonably similar to that of the ships used in obtain. 
ing the average coal consumption curve. It has the objection 
for design purposes of requiring the I. H. P. curve to be esti- 
mated, while we frequently want to estimate the endurance of 
a design before the I. H. P. curve or maximum speed and power 
are settled. 

It appears desirable, then, to develop some other method of 
approximating to endurance. Now, for naval vessels the endur- 
ance at about 10 knots is reasonably close to the maximum 
endurance in any case. At such speeds the resistance of these 
vessels is nearly all frictional and proportional to the wetted 
surface. The wetted surface is closely proportional to the square 
root of the displacement multiplied by the length. Let D denote 
displacement in tons and L the water line length in feet. If 
then the resistance at 10 knots varies as the wetted surface, it 
varies as \/DL, and the effective power is proportional to the 
same quantity. If then the coal consumption at a given moder 
ate speed is proportional to the effective power it will be pro 
portional to the wetted surface, or to VDL. Let m denote the 
miles made per ton of coal consumed, and C the coal consumed 
per day in tons. Let k denote a coal consumption coefficient. 
Then C=kvVDL. IfV denotes the speed in knots, then 
er. wr 

C kiJ/DL° 
a curve of coal consumption per day in tons plotted over speed 
is available. 


Let us write 4 = —~- =o =mr/DL. Then m= 


ko 
J/LD* 


Both m and k are readily calculated if 


Now, the coal coefficient, k,, should be semi-constant, 
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ie, it should not vary much on a given ship throughout the 

of moderate speeds and should not vary much in passing 
from ship to ship. If at the moderate speeds to which the 
above method is applicable the whole resistance were that due to 
friction of the wetted surface only, and if all ships had at these 
moderate speeds the same coal consumption per I. H.P., and 
the same efficiency of propulsion, then one curve of k, would 
apply to all ships. 

We know that the above suppositions are not correct. The 
only method of determining whether they are sufficiently close 
approximations to the facts to be of practical value is by investi- 
gation of actual results. Fig. 3 shows the curves of k, for a 
number of naval vessels as obtained from their average curves 
of coal consumption under all conditions. Using the average 
curve of k, shown in Fig. 3, we obtain the estimated endurance 
fora number of naval vessels which are plotted in Fig. 4. The 
assumed bunker capacities for Fig. 4 are the same as used in 
obtaining Fig. 2. Fig. 4 should be compared with Fig. 2, which 
shows the estimated endurances of the same vessels obtained by 
the method first described. 

It is seen that the results of Fig. 4 and Fig. 2 differ a good 
deal in some cases, but when we see in Fig. 3 the wide difference 
of endurance between the Massachusetts and her sister ship, the 
Oregon, the endurances in question being the average results 
of a number of years’ experience under all sorts of conditions, 
it is evident that we cannot expect any formula to give a very 
thse approximation in practice, since any possible formula or 
approximate method to be applied before the ships were built 
would necessarily give the Massachusetts and the Oregon the 
same endurance. Some of the discrepancies between Figs. 4 
and 2 are, however, susceptible of qualitative explanation. Gen- 
erally speaking, it is seen that in Fig. 2 the endurances of the 
vessels of moderate power are much greater than in Fig. 4, while 
those of the higher-power vessels are less. The methods used 
in obtaining Fig. 4 take no account of the amount of power 
originally installed, and as the average curve of k, obtained in 
Fig. 3 is the result of experience with moderate-powered vessels 
rather than high-powered vessels, it is very evident that in Fig. 4 
the endurances of the high-powered vessels are overestimated. 

Suppose we have two similar vessels, A and B, which require 
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1500 effective horse power to drive them at I0 knots, and sup- 
pose, moreover, that in vessel A the maximum power of the 
engines is 20,000, while in vessel B it is only 5000. Suppose tha 
the machinery in each case is of the same general type. Evidently, 
then, vessel B at 10 knots will waste very much less power jp 
friction of machinery than vessel A, which has machinery capable 
of developing four times the power of B. Hence, the indicated 
horse power required to drive vessel B at 10 knots will be less 
than that required to drive vessel A. Moreover, vessel B will 
be working at a fairly large fraction of her maximum power, and 
hence her engines will be working under economical conditions, 
requiring nearly their minimum of coal per I. H. P. per hour, 
Vessel A, however, will be working at a very small fraction of 
her maximum power, and not only will she require more ind- 
cated horse power than vessel B, but each horse power per hour 
will require much more coal. Hence, the coal consumption of 
A must be materially greater than that of B. 

The methods used to produce Fig. 2 take some account of 
these conditions, while those used for Fig. 4 ignored them and 
would give vessels A and B the same endurance at 10 knots, 
regardless of the maximum capacity of their engines. Thus, the 
methods used for producing Fig. 2 are essentially more accurate 
than those used to obtain Fig. 4. I do not consider, however, 
that they are of much more value in practice. They require 
more data, and if we follow the wetted surface method, and 
instead of always using the same coal coefficient, ko, choose’ 
coefficient with discretion to suit the type of ship, we ought ® 
obtain satisfactory results. 

It may be of interest to supplement Fig. 3 with some data re 
garding 10-knot merchant ships. The wetted surface method 
should be applied with some caution to them, because, being 
designed for moderate speed only, their residuary resistance other 
than that due to skin friction generally forms a larger propor 
tion of the whole than for men-of-war at moderate speeds. Tak 
ing the consumption used for propelling the ship only, a lang 
10-knot freighter with some passenger accommodation gave the 
results below upon four consecutive Atlantic passages. It hap 
pened that two of these were when loaded to a displacement of 
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about 18,000 tons, and two were when light at a displacement of 
about gooo tons : 
Passage No. 1, loaded, k, = 11,060. 
4 “ 2, light, ko = 12,010. 
a “ 3, loaded, ko = 12,630. 
- “ 4 light, k,= 8,830. 

The first three passages were made under moderate weather 
conditions, although rather more stormy than ordinary fair 
weather at sea. The last passage was made in exceptionally 
heavy weather throughout, gales blowing almost without inter- 
mission, and it is seen that there is a big reduction in the endur- 
ance. 

Another instance is that of the naval collier Lebanon, at about 
3100 tons displacement, which during the run from Baltimore to 
Colon, 2000 miles, at a 9-knot speed, showed an average value 
of k, of 12,450. 

The large collier Ajax, of about 9000 tons displacement, dur- 
ing a run of 11,700 miles, from Hampton Roads to Manila, at 
about 10 knots speed, showed an average value of k, of 12,900. 
The Lebanon and Ajax trips were both fair weather trips. 

Fig. 5 shows a curve of k, for one of our destroyers when tried 
especially for endurance. It shows also an average curve of k, 
for five destroyers as deduced during the first portion of the 
tun of the flotilla of five to Manila. The wide difference between 
the curves is characteristic of the difference between special 
trials and average service results, although it is possible that it is 
partly due to superior design in the case of the single destroyer. 
Even for these destroyers it is seen that the most economical 
speed does not rise above 10 knots. There is a natural tendency 
for the economical speed to be higher for high-powered vessels 
than for low-powered vessels. This is because the relative waste 
by friction of machinery is less as we increase speed and power. 
The less the friction of the machinery, however, the lower the 
economical speed, and the fact that this does not exceed 10 knots 
for any of our vessels for which we have reliable coal consump- 
tion data is indirect evidence of the smooth running qualities of 
their machinery. 

What I have said hitherto applies entirely to United States 
vessels. Anyone familiar with the coal endurances ascribed to 

ign men-of-war will have noticed that the actual and esti- 
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mated endurances of our ships are decidedly below those fre. 
quently credited to foreign vessels. For instance, Le Yacht, of 
Sept. 12, 1903, in describing the new Russian battleship Czare. 
vitch, says: 

Radius of action: At normal load the ship can carry 800 tons of coal, 
but the total capacity of bunkers will permit her to take about 1350 tons, 
which will give her a radius of action of 5500 miles at 10 knots, This 
theoretical radius of action will find itself sensibly increased in practice by 
reason of the very small consumption of coal, which on trials was only 
1.33 Ibs. at 12 knots, with 3640 H. P., and 1.72 lbs. at more than 18 knots, 
with 15,800 H. P. 


The Czarevitch is 389 ft. long, of 26 ft. draft, 76.1 ft. beam, 
and of 12,960 (English) tons displacement. It is seen that she 
is not very different from the Maine, and the Maine on 1800 tons 
of coal has a maximum average endurance of 5220 miles, while 
to the Czarevitch we find ascribed 5500 miles on 1360 tons. The 
value of k, for the Czarevitch at 12 knots is 9150, while that for 
the Maine at the same speed is 6452. It is to be remarked in 
addition that it requires 3,640 I.H.P. to drive the Czareviteh 
at 12 knots, while the Maine makes this speed for less than 3000 
I.H.P. In other words, the Czarevitch at 12 knots, with mor 
than 20 per cent more horse power than the Maine, claims an 
endurance per ton some 40 per cent greater than that of the 
Maine. It should be pointed out, however, that the estimated 
endurance of the Czarevitch is based upon trials under the most 
favorable conditions. 

Another instance is that of the Chilian battleship Libertad, 
built by the Vickers-Maxim Co., now the English Triumph 
London Engineering of Dec. 11, 1903, in describing this vessel, 
made the following statement: 


The next fighting quality of interest is that of coal capacity, and the 
trials afforded interesting data on this question. The Libertad can tat 
2000 tons, and it was found that steaming at 12 knots necessitated a cor 
sumption of about 134 tons per hour; at 15 knots, 3% tons per hour; @ 
17% knots, about 6% tons per hour; and at 20 knots, about 11 tonsa 
of them satisfactory results for a battleship with such fighting qualities. 
This consumption, of course, includes that required for all purposes. It 
will thus be seen that the vessel could steam for 8600 miles easily at@ 
speed of about 15 knots, which, for most purposes, is quite sufficient; 


And again in its number of Jan. 15, 1904, Engineering gives the 
curve of coal endurance, showing an endurance at 10 knots of 
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12,000 miles. This would make the value of &, for the Libertad 
18,510 at 10 knots and 15,580 at 12 knots. 

The endurances of the foreign ships quoted above were esti- 
mated from the results of short trials made under the most favor- 
able conditions. The endurances of our ships shown by Fig. 3 
are the averages of actual experience under all sorts of condi- 
tions. Our ships under the most favorable conditions would 
materially exceed the endurance of Fig. 3, but then again, under 
the most unfavorable conditions, are liable to fall short of them. 
After making all allowances, however, the differences between 
the results of our experience and some results credited to foreign 
ships are so great as to render it evident that the latter are in- 
gecurate or that coal economy needs to be looked after much 
more sharply in our service than has been the case hitherto. 

In this connection attention may be called to some results re- 
cently obtained in service on English vessels. Two Belleville 
boilered ships, the Spartiate and the Europa, were sent to China 
at economical speeds, the distance steamed being about 9600 
miles. These are sister ships as regards dimensions, which are 
a follows: Length, 435 ft.; beam, 69 ft.; mean draught, 27.5 
ft; displacement, 11,000 tons. Some time before the same voy- 
age was made by the protected cruiser Blenheim (Scotch boil- 
as), whose dimensions are as follows: Length, 375 ft.; beam, 
6 ft; mean draught, 27.5 ft.; displacement, 9000 tons. Sir 
William White has stated regarding the trip of these vessels: 

On the voyage out the Spartiate averaged 12.65 knots, steaming easily 
and developing less than 20 per cent of her full power. Her average coal 
consumption for all purposes was 2.29 lbs. per indicated horse power per 
hour, The Europa was sent out at a still lower power—about 13 per cent 
i the maximum, the average speed being 10% knots. Her consumption 
was therefore higher, namely, 3.85 Ibs. per horse power hour, and she burnt 
m the passage nearly 700 tons more than the Spartiate. This demon- 
strated the fact, previously well understood, that for covering distance the 
higher speed was more economical in a ship of the type with great engine 
power. But the most interesting fact remains to be stated: The Spartiate 
burt nearly 1200 tons less on the voyage than the Blenheim did on the 
same voyage, the latter being 2000 tons smaller in displacement, and having 
qlindrical boilers. The Europa burnt nearly 500 tons less. 

The actual coal consumptions for the 9600 miles were very ap- 
proximately as follows: Spartiate, 3000 tons; Europa, 13,700 
ons, and Blenheim, 4200 tons. In the case of the Blenheim this 
experience sheds some light on actual endurance as contrasted 
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with paper endurance. Jane’s “All the World’s Fighting Ships” 
credits the Blake and Blenheim with an endurance of about gooo 
miles on 1800 tons at 1o knots. As a matter of fact, on the voyage 
to China, which was made at low speed, the Blenheim showed ap 
endurance of 9600 miles on 4200 tons, or only 46 per cent of the 
paper endurance with which she is credited. Of course, this js 
a single voyage and the Blenheim might show better results 
other times. In order to compare the actual results of these 
three ships with our experience, I have spotted on Fig. 3 the 
values of k, for the Spartiate, Europa and Blenheim on the voyage 
to China. The exact speed of the Bleheim not being known, | 
put it down at 1o knots. After making allowance for the fact 
that the Spartiate and Europa trips were made with a special 
view toward economy of coal, I think it will be conceded that i 
the Spartiate, Europa and Blenheim experience is fairly repre 
sentative of English vessels, the ordinary average results of our 
vessels in practice compare very favorably with them. 

It is the practice in the English service to determine coal con- 
sumption of new vessels at maximum power with forced draught 
at about two-thirds maximum power and at about one-fifth maxi- 
mum power. 


Engineering of Jan. 1, 1904, published a number of results 
for the most recent English ships tried during 1903. These! 
have tabulated in the table herewith, and in Fig. 6 I have plotted 
these results over fractions of the maximum I. H. P. obtained m 
each case. I have also shown by a dotted curve the average com 
sumption of Fig. 1, obtained from our battleship experience, and 
shown the spots giving the consumption of the Spartiate and the 
Europa on their voyage to China. There was no information a 
to a similar spot for the Blenheim, but it would undoubtedly have 
been well above the spot for the Europa. 

The dotted curve of Fig. 6 represents the average of our expe 
rience with three battleships, under all sorts of conditions, with 
all sorts of coal, and when using large amounts of coal for dis 
tilling, lighting, heating and mechanical ventilation. It is no 
likely that during the coal consumption trials of the English ve 
sels, when, of course the best quality of coal was used, there was 
any appreciable expenditure of it for distilling, heating or me 
chanical ventilation, and, after giving due consideration to the 
essentially different circumstances, I think it will be admitted 
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that the coal consumption of our earlier battleships does not com- 
pare unfavorably with that of the English vessels which wer 
given coal consumption trials during 1903. ' 

Valuable data on coal consumption of modern war vessels are 
contained in a paper read about a year ago before the Japanese 
Society of Naval Architects etc., by the Engineer-in-Chief of the 
Japanese Navy. This paper gave the coal consumption of a L 
number of Japanese warships (built in England, France and the 
United States) on their voyages from the country where buik 
to Japan. These voyages were made at low speeds and were 
from ten to twelve thousand miles long except in the case of the 








Chitose built in San Francisco. In Fig. 7 I show a comparison 
between this Japanese experience, our experience, and the English L 
Spartiate, Europa and Blenheim experience. It is seen that ) 
broadly speaking, the results from the three nations show te L 
markably close agreement. The best results, the worst results, 
and the average results of the several nations are in substantial a 
: agreement. 
i |, JAPANESE SHIPS. | 
i Die J 
} Date Length, 
- | of res. = 
i No. Name. Type. Launch. Ft. ‘Tom a 
. IS. Wanannwetgecasagecsssesees B.S. 1898 409 1480 Ff 
| 4 TE bie cndkisdheecandnncs dace B.S. 1899 400 1590 | | 
Ht i <ciesgnedcgannete sCaaenccess B.S. 1900 400 «15,18 L 
iti Do co ccccccccocaeconsccesocccccs A.C. 1899 409 9,646 
HI cdi adcocde 60d e68eedsscews cccee A.C. 1899 446 9,307 
i OR ck cedcccccccsscteccccess weccccce A.C. 1899 400 9,750 a 
' i  <.- ened wote 60086 Cede aceeeecoees A.C. 1900 400 9, 750 
{ bal ctiuWilsbeebebessond0es ces eens B.S. 1896 874 1,48 
SM tp eetenieserdnecsveteesooncee B.8. 1896 37% 184 
Dt cekestesbhecse® etgcercccese J A.C. 1898 408 9,700 
' RS cS ccpdavesicaecaceceesise .. AC. «1898 408s 
sc cbheesesccecedesssace socsees Cc. 1897 860 4,100 Ss 
DE bas Cec ccnseesd-cecenececceccceuse Cc. 1897 275 4,900 
Be ED Fee ewccdccccectecéeceseecccoce C. 1898 877 4,760 





COAL FACTOR. a 
ke : 
m = miles per ton of coal ; 
D = displacement, in tons; 
L = length, in feet. 
ke=mYyYDL. 
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MEMORABILIA OF THE OLD NAVY. 


AN INSTALMENT CONTRIBUTED BY 
Rear-ADMIRAL Caspar F. Goopricu, U. S. N. 





I am sorry to notice a marked reluctance on the part of my 
colleagues to accept the suggestion made a year ago in a letter 
to Captain Brownson that the PRocEEDINGS OF THE Navat INstTI- 
tre become a storehouse of naval anecdote. These gentlemen 
are, of course, well within their rights when they exclaim that the 
responsibility for the first move in this direction lies with me. 
Conceding the validity of this argument, I submit for the con- 
sideration of the Institute’s members a few yarns about my excel- 
lent and worthy old shipmate, the late Rear-Admiral Louis M. 
Goldsborough. 

Admiral Goldsborough was one of the most able and thoughtful 
of our officers, a close and a faithful student of the naval profes- 
sion. I remember many years ago seeing his book containing 
the computations by which he had evolved a sailing sloop-of-war 
of the Portsmouth class starting with the sole datum of the 
number and caliber of the guns comprising her battery. At no 
time while I was associated with him on duty did I ever know him 
tobe idle. The moments which could be spared from his imme- 
diate duty he devoted mainly to the reading of technical works 
and to keeping abreast of the progress of his profession. He was 
avery large man, reputed to be six feet four inches tall and to 
weigh nearly four hundred pounds. How near the truth these 
figures come I cannot say, but as I was a midshipman at the time 
We served together, and he a Rear-Admiral, I am feign to confess 
that to me he looked as tall as a sequoia and as large as a 
mountain. 

My first remembrance of Admiral Goldsborough was in 1864 
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(I think) when he came to the Naval Academy as a member of 
the Board of Visitors that year. His size, his rank, his uniform 
his dignity, all tended to make a deep impression on my youthful 
mind. I can see him even now as he rolled up toward the mess 
table in the dining room of the old Atlantic House at Newport, 
Rhode Island, where I sat, with Downes Wilson, the smallest kid 
in the Academy, on my right. Downes’ feet were tucked up on 
the highest rung of his chair and he was plying a very excellent 
knife and fork, making great havoc with the ration which lay on 
the plate before him. The smallness of this midshipman, the 
largeness of his portion of food, the brilliancy of his knife and 
fork play could not fail to attract the attention of so keen an 
observer as was old Goldsborough, who paused and, addressing 
Downes in a deep gruff voice, asked, “ Well, youngster, can you 
eat your weight in beef?” Little Downes, cocking up his eye, 
caught sight of this enormous man and with the self-possession 
of his years lisped back in a childish tremble, “ No, thir, can 
you?” It was the genial whole souled officer who took the lead- 
ing part in the laughter which followed this response. 

I had the good fortune to serve on board his flagship, the 
Colorado, which sailed for Europe in the spring of 1865. The 
flag officer took a very keen interest in us midshipmen. I fear 
we regarded his interest with holy awe and much personal 
solicitude, much as his subjects regarded King Stork. Our com 
sternation may be imagined when, walking the poop one day, he 
paused at its break, and looking down on some of us who were 
promenading the quarter deck, muttered, in what sounded to us 
as the tones of an ogre, “ Ah, young gentlemen, how I should 
like to examine you;” and we immediately whispered to each 
other “ The Lord forbid.” 

He had a great way at night while at sea of sending for the 
“gentleman of the watch,” as the midshipman of the quarter 
deck was then called, and plying the latter with questions relating 
to the wind, the weather, the sail carried, the barometer, the 
thermometer, the course and speed of the ship, etc. It got tobe | 











| 
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iM a duel of wits in which, I must admit, the junior was invariably 
| worsted, although sometimes the battle was long drawn out i 
| Some point was always neglected and the old salt would discover i 
} it and chuckle in his berth as the rapier of his interrogates ¢ 
| pierced the armor of our preparedness. One night Bob Caldwell P 
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(dear fellow, I wonder where he is now) declared that he would 
have an answer for any question the admiral could possibly ask, 
for he had all the deck log and pretty much all the steam log com- 
mitted to memory—but, alas, Bob counted without his host. At 
about five bells of the mid watch the summons came and down 
the ladder Bob shot full of confidence. He was gone a long 
while, but it was another and a different Bob who crept to the 
quarter deck, silent, vexed and depressed. It took much coaxing 
fo worm the story out of him. “I told him the speed and course, 
the lights in sight, the local deviation of the compass, the baro- 
meter, thermometer, wet bulb and dry bulb, wind, force and 
direction, sail carried, weather, revolutions of the screw, steam 
pressure, vacuum, and a lot of other things, but he got me at last, 
blankety, blank, blank, when I couldn’t give him the temperature 
of the bilge injection! And he lay in his bunk and just croaked 
like a blankety, blank, blank, old frog, blankety, blank, blank.” 
One day, during the summer of 1866, we were steaming down 
the English Channel over a sea as smooth as a mill pond, under 
acloudless sky. The ship was under all plain sail, the breeze 
quartering and light. Nothing could have been more peaceful 
than the scene. It was the hour in the afternoon when the flag 
oficer was accustomed to taking his constitutional on the quarter 
deck. Passing out of the gun deck cabin he glanced at the mer- 
curial barometer mounted just inside the cabin door and, follow- 
ing his invariable practice, read the height of the mercury, 
something over thirty inches. With a serene mind he mounted 
the companion way to the spar deck, where he proceeded to pace 
up and down, throwing some of the lustre of his dignity upon 
everything which happened within his view. Shortly afterwards, 
the captain, whose stateroom adjoined the general cabin, for at 
this time the commander-in-chief, his fleet captain and the com- 
manding officer of the Colorado messed together, being moved by 
the beauty of the glorious day, thought that he too would go up 
and see how things were getting along on deck. In his turn he 
alo approached the barometer. He read its vernier and then 
began to examine more particularly into the construction of the 
instrument. Possibly some parts of its mechanism had never 
appealed to him before. However that may be, his evil genius 
directed his glance toward the screw at the bottom of the admir- 
alty pattern by which the pressure on the leather bulb containing 
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the mercury is varied for the purpose of initial adjustment, 
Curious to know the purpose of this screw the captain ran it up 
and down two or three times seeking in vain a solution of the 
mystery when, unhappily, turning it too far to the left, a quantity 
of the mercury spilled out and ran over the cabin carpet. In 
dismay, but with great promptness, he hastily ran the screw up 
before very much of the liquid had escaped. After vainly en- 
deavoring to make it read more than twenty-eight inches he went 
on deck, doubtless in great perturbation of spirit. An hour or so 
later old Goldsborough descended to the cabin and as he entered 
the door mechanically swung to the left to read the barometer 
afresh. To his horror during his brief abscence the mercury had 
fallen over two inches. Then there arose a clamor which per- 
vaded every part of the ship, waking the captains of the holds 
and even arousing us midshipmen from our afternoon naps on the 
transom in the steerage. Call bells were ringing in all directions, 
orderlies were yelled for and sent on the run to the captain of the 
ship, to the first lieutenant directing the immediate calling of all 
hands to shorten sail, hasty orders reached the officer-of-the-deck 
to take in all canvas at once, put on sea gaskets and prepare fora 
gale, etc., etc., in fact in about two minutes the whole ship wasa 
perfect bedlam and no one outside of the admiral knew what it all 
meant. In the meanwhile he was pacing up and down the cabin 
wanting, in stentorian tones, to know why something was not 
done before the fearful cyclone should strike us and carry us 
the bottom. “God bless my soul,” he ejaculated, “I never knew 
such a drop in the barometer in all my going to sea. It's hor 
rible.” In this turmoil the captain of the ship and the fleet captain 
took no special interest except that the former was zealously 
seconding his chief’s efforts to make everything snug and ® 
batten down the hatches while there was yet time, and the latter, 
writing in his stateroom at the time, had observed the mishap 
the barometer occasioned by the inquisitiveness of the captail 
and being fond of a jest was inwardly chuckling over the whole 
commotion. It so happened that on one of his excursions to tht 
forward bulkhead in the cabin old Goldsborough observed some 
globules of mercury lying on the cabin carpet and a moment's 
investigation revealed the true cause of his alarm. Mad as4 
hatter, he turned toward the fleet captain and bellowed out imé 
voice that would have done credit to a bull of Bashan cas, 
“ What d———d fool has been meddling with my barometer?” 
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The captain stepping from his room and pulling his long beard in 
a nervous manner in which his habitual hauteur was strongly 
tempered with deprecation, replied: “It was I, admiral, it was 
[” Things on board were speedily restored to their former con- 
dition of repose, but it was some little time before the secret of 
our sudden, strange and overwhelming disaster reached the steer- 
age, and when it did the midshipmen felt as if the long score of 
despotism, tyranny, oppression, and maltreatment to which, in 
their midshipman way, they felt they had unjustly been subjected, 
was entirely squared. For once they had the joke on the “ old 
man” and their glee, proportional to this unusual order of things, 
was manifested in methods appropriate to the occasion and 
common in those days to the steerage of a steam frigate. 

One more story and I shall, for a while, doubtless permanently, 
quit this (to me) very attractive subject, but I hope that some one 
who had the pieasure of serving under him will tell the Institute 
a few of the many score of excellent stories relating to that 
picturesque individuality and able officer, the late Rear-Admiral 
§. W. Godon. 

In spinning this last yarn about old Goldsborough, I am really 
broaching on the preserve of another, for it is my particular friend 
and classmate, Rear-Admiral C. H. Davis, who told it as happen- 
ing to himself, to Rear-Admiral Jewell (I think) and one or two 
others of our mess of midshipmen on board the Colorado. 

These youngsters had gone from Leghorn, where the ship was 
moored, to Florence on a short leave and not having grasped the 
opportunities of this great gem of the rennaissance concluded to 
ask for a twenty-four hours’ extension. The captain not being 
in town it occurred to them, most unhappily, that Admiral Golds- 
borough, who was then stopping at the Hotel D’Italie, might be 
willing to grant their request. I am assured that the choice of a 
spokesman for the party was by no means easy, for each member 
firmly and repeatedly waived his privilege in favor of his 
Mighbor. In some fashion or other Davis was selected to lead 
the forlorn hope. I have reason to believe that it was with many 
fears and tremblings that the party made their way to the 
admiral’s hotel and sent up their cards. The admiral was a 
thoroughbred, a gentleman of the old school, and he received his 
youthful visitors with as much courtesy and distinction as if they 
had been princes of the royal blood, making them entirely at home 
and expressing himself as greatly flattered by their polite atten- 
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tion. They had been ushered in by the admiral’s body servant, 
“ John,” who discreetly retired through the doorway into the 
adjoining room, but who, in this instance, as on all others, kept 
himself within call. The admiral asked these midshipmen where 
they were staying, how they enjoyed the place, what museums, 
galleries and churches they had visited, how they liked the Opera 
and he drew upon his abundant store of history and anecdote for 
their instruction and edification. All the while they were shaki 
in their boots lest it should transpire that the object of their call 
was not so much to pay honor to their commander-in-chief ag tp 
ask a favor at his hand. Gradually screwing up his courage to 
the sticking point, Davis, after many hems and haws, gradually 
working round to the object in view, hinted that Florence con- 
tained so much that was valuable and instructive as to require 
rather a longer stay in order to do it full justice and offered the 
humble request that the party be allowed to remain another 
twenty-four hours. Stiffening himself with more than official 
rigidity, the admiral glowered at the unfortunate midshipmen 
from beneath his overhanging brows and deigned no response 
other than to say in imperative tones “ The door, John, the door.” 
Exeunt four crestfallen midshipmen hurrying to catch the first 
train back to Leghorn. 


Admiral Goldsborough possessed a great fund of service 
anecdote upon which he was wont to draw from time to time 
for the edification of his guests. If he has left written memo 
randa or journals describing the life in the old navy they would 
be of great value. One of his yarns which I remember hearing 
him tell illustrates the condition of things in the first half of 
the last century. The scene is the Bay of Naples, upon whos 
calm, blue waters the seventy-four gun-ship Columbus is riding 
at anchor, her lofty masts in line, stepped with a rake increasing 
from forward to aft as was the custom of those days, her yards 
square, her sails neatly furled and rigging taut, the awnings 
spread in one flat sheet from stem to stern, her running gear 
flemished down on the deck in coils, whose patterns varied a 
cording to the zxsthetic tastes of the different “ Captains of the 
parts of the ship.” The mainmast-man with his multitudinows 
ropes differing entirely in his opinion of what is beautiful from the 
less artistic rough-handed “ Captain of the fo’casle.” The boats 
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of the ship had been exercising under sails, as well as oars, during 
the forenoon and at lunch time the events of the drill were dis- 
cussed with animation at the ward-room mess. “ Jimmie ” Glynn, 
the second lieutenant, was very ioud in his praises of the third 
cutter and of the great abilities and perfect training of her crew 
of negroes commanded, be it understood, by the same Jimmie 
who it was, as some still remember, in 1855, when the so-called 
“Star Chamber Board” was formed, expressed to Matthew C. 
Perry, its president, his hearty approval of the scheme, adding, 
“Don't forget, Perry, be sure and cut deep,” and Perry did cut 
deep—in fact just below Jimmie, who with many others was 
summarily retired. Jimmie was a little chap and like most small 
men the earnestness and vigor of his arguments were only rivalled 
by the shortness of his stature. Now, to some members of the 
mess, Jimmie’s eulogy of his boat’s crew savored of the vain- 
glorious, so much so that the late Rear-Admiral F. H. Greg- 
ory, who was the first lieutenant, felt called upon to restrain 
Jimmie in his remarks. “ You are boasting, Jimmie, and I am 
afraid we will have to cut your comb.” “Oh! no, Mr. Gregory,” 
said Glynn, “I am not boasting, I am only telling the solemn 
truth.” “Jimmie, if you don’t stop bragging about your boat’s 
crew I shall give you a lesson you will never forget.” “ Well, 
Ido not know about that, Mr. Gregory, but I do know my boat’s 
crew can out-pull and out-thrash any other in this ship.” “ Non- 
sense, Jimmie,” said Gregory. “I will take the first cutter, pull 
all around you, chuck your crew overboard and yourself too, 
and tow you alongside the ship stern first.” “I would like to 
se you do it,” said Jimmie. “Well, all right,” said Gregory. 
“We will try it after the hands are turned to.” In those days 
any duty outside of the ship involved the wearing of cocked hat 
and epaulettes, so when Jimmie manned his boat and shoved off 
from the starboard gangway, he was in, what we would now con- 
Sider, full uniform, standing up proudly in the stern sheets of his 
cutter, which pulled out a short distance and then lay on its oars 
Waiting for its challenger. Gregory mustered the first cutter’s 
crew in the port gangway after Glynn had shoved off. They all 
Wore, what was habitual at that time in cool weather, short 
monkey jackets over blue shirts. “Go down to the purser,” 
Sid Mr. Gregory, “tell him to give you some black pepper and 
put a handful of it in your pockets every one of you and then 
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come back here.” So said, so done. In a few minutes the first 
cutter was manned and Gregory was pulling around the stem 
of the ship to line up alongside of Glynn in his second cutter with 
her dusky crew. He passed between the ship and the second 
cutter and then around the latter, thus carrying out his origi 
prediction, and when he got well to windward he first held water, 
then lay on his oars and then ordered his crew, “ Now, boys, give 
it to the darkies.” In an instant the second cutter’s crew were 
all weeping and gasping and sneezing, their eyes blinded with the 
pepper. “ Now then, first cutters,” said Gregory, “ board them 
and throw them all overboard,” which was done, leaving only 
Jimmie standing in the stern sheets surprised by the strange and 
unexpected nature of the attack. “Throw Mr. Glynn over. 
board,” said Gregory. “For God’s sake don’t do that,” said 
Glynn. “ Yes, Jimmie,” said Gregory, “ you bragged too much 
a while ago and you have got to have your lesson.” Over with 
him lads, but give him a painter so that he may have something 
to hang on to.” So the first cutter’s crew put the painter in 
Jimmie’s hand and chucked him into the water. His boat was 
then towed stern first back to the ship, the crew in the water 
hanging onto the gunwales and the gallant Jimmie bringing up the 
rear, clinging to the painter. 

It was thus in the thirties and forties that the boaster was 
humbled—but, it might be suggested, “nous avons changé tout 
cela.” 
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FREEDOM OF DISCUSSION IN THE INSTITUTE 
PROCEEDINGS. 


By Proressor Puivip R. Acer, U. S. N. 





On the title page of the ProcEEDINGs oF THE U. S. NAVAL 
Institute these words are printed: “ The writers only are re- 
sponsible for the contents of their respective articles.” 

Nevertheless all articles submitted for publication in the Pro- 
CEEDINGS are read by the members of the Board of Control of 
the Institute and must be approved by them before acceptance. 
That is to say, it is the duty of the Board of Control to refuse to 
publish anything deemed prejudicial to the best interests of the 
Navy or the Institute. 

The same practice is usually followed in regard to discussions 
of articles which have appeared in the Proceepincs, but, as the 
expressions of individual opinion submitted in this form are sel- 
dom entitled to the weight attaching to carefully prepared arti- 
cles—and especially since these discussions were originally open 
debates in a meeting at which the article discussed had been 
tead—there has been very naturally a tendency to permit greater 
latitude of statement in discussions than in other contributions to 
the ProceEDINGs. 

There is a proper limit, however, to freedom of discussion, 
and when an officer of any one corps, availing himself of the 
privilege of setting forth his opinions in the pages of the INnstt- 
TUTE PROCEEDINGS, brings charges of inefficiency against other 
officers or other corps that limit has been exceeded. Neither 
independence of thought nor independence of speech need be 
fettered by observing due respect for every branch of the naval 
Service, 


In the last half page of a discussion of the prize essay for 1904, 
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printed in the September issue of the PRocEEDINGs, there were 
allowed to appear through inadvertence, severe reflections 

the Ordnance Department, the Corps of Naval Constructors, ang 
the officers in charge of the distribution of the personnel, The 
author gave no proof other than assertion of the inefficiency which 
he lightly charged against three of the Bureaus of the Navy De. 
partment, but he attributed it to insufficient control of naval affairs 
by “ sea-going officers.” 

As a matter of fact, however, the Bureau of Ordnance and the 
Bureau of Navigation are and always have been entirely cop- 
trolled by sea-going officers, and in no other navy in the worl 
have line officers so completely governed in all matter concerning 
both matériel and personnel as they have in the United State 
Navy. 

The Board on Construction has always had a majority of line 
officers; the Secretary of the Navy has, I believe, always sup- 
ported that majority when it was united ; and, what is much more 
important to the good of the service, the minority of that board 
has for many years past always stood ready to do its best to 
carry out the wishes of the majority—to build the ships which 
the sea-going officers asked for. 

I express the opinion of all the members of the Board of Con 
trol of the InstiTuTE, and I believe that of the great majority of 
the sea-going officers of the navy, when I say that such charges 
should never have been made. 
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DISCUSSION. 


“TRAINING RANGES AND LONG-RANGE Firinc.” See No. 111. 


Captain Percy Scort, R. N.— 

H. M. S. Excellent, 
Trafalgar Day, October 21, 1904. 

I have received from America a copy of a paper on the subject of train- 
ing ranges and long-range firing read at the Naval Institute, Annapolis, 
by Lieutenant-Commander W. Sims, United States Navy. 

Lieutenant Sims, I believe, holds the office of Director of Naval Target 
Practice in America, and is chief adviser to the Bureau of Ordnance on 
all matters connected with naval gunnery. 

I wrote to America and asked how Lieutenant Sims got the post; the 
reply was as follows: 

“The United States Bureau of Admiralty were in full belief that 
Lieutenant Sims had carefully studied the subject, and was thereby able to 
arrive at correct conclusions. They at once decided not to fool round 
with the cloud of opinions on file from officers who had only considered 
the matter incidentally, but to be guided by his advice.” 

I met Lieutenant Sims in China; he was then busy bombarding his 
Admiralty with suggestions for improving the shooting of the American 
fleet, and got permission from his commander-in-chief to demonstrate the 
stupidity of carrying out practice with heavy guns on a principle which 
enabled the layer to get a maximum score without ever hitting the mark 
aimed at, and he succeeded in establishing in the American fleet that the 
word hit should mean that the projectile had come in contact with the 
mark aimed at. 

While Lieutenant Sims has been in office, the American navy has made 
such gigantic strides towards efficiency in heavy gun shooting that I think 
we must regard him as an artillerist of note. 

Like all Americans, he is full of brains and full of humor, and sets 

forth his doctrines so logically and clearly that not to agree with him 
is an indication of dulness of intellect, or to use his own expression, chronic 
cerebral inactivity. 
It gives me great pleasure to read some extracts from his paper to you; 
it should, in my opinion, be studied by all officers interested in gunnery 
training, perhaps more particularly by those who are in favor of train- 
ing the layers to carry out long-range firing without the necessary assist- 
ance of spotting from aloft, and those who advocated the increase of range 
mM our gun-layers’ competition, which has converted it into a question of 
luck instead of comparative test of skill. 

The paper also will be beneficially read by those who are in favor of 
training men at a towing target, which if you hit you cannot for a cer- 
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tainty see that you have hit, and the rules of the practice give a man just 
as many points for a miss as for a shot going through the centre of the bull, 
the man’s final qualification depending upon not having hit the target 
but upon someone’s estimation of where his misses have gone. 

A year ago we abolished towing target practice, but I am Sorry to say 
it has just been re-introduced. I hope it is only a temporary measure. 

Lieutenant Sims deals very lightly with this theoretical method of 
crediting hits, for the United States Navy have long since discovered that 
from it, as he says “the pointers learned almost nothing.” 

I hope that we shall soon also discover that from it our pointers 
learned nothing, and adopt, as the Americans have done, “hit or miss tar. 
gets.” 

Lieutenant Sims’ comparison between the pointer and the marksman is, 
I think, very clearly put, and should be very interesting reading to thos 
officers who wish to tax the bluejacket’s brains with approximate nile 
for change of range and arithmetical calculations of angular speeds; he 
shows that when fighting at ranges where arithmetic must be done, the 
calculations should be made by the officer conning, and that the only 
duty of the layer is to keep his gun pointed straight. 

I have just seen a British anonymous pamphlet, in which the writer says 
that “no gun-layer or sight-setter can be considered efficient unless he 
understands how to calculate rate of change of range”; he then gives five 
pages of rules for calculating the rate, finishing with the following re 
capitulation : 

RECAPITULATION. 

“To recapitulate, it will be noticed that there are four figures that the 
gun-layer must always have in the back of his mind. Of these te 
first two are the speeds of the two ships. By adding or subtracting 
these, and occasionally reducing one or both by %4, ¥%, or %, he arnea 
at his deflection. From the speeds he gets the other two important figure 
—the minimum rates of change of range of the two ships. By multiplying 
these by 1, 2, 3, or 4, according to bearing, he gets the two actual rates of 
change; by adding or subtracting these, according to whether they we 
‘opening’ or ‘closing,’ he gets the combined rate of change.” 

I do not think that any useful calculation to find the rate of change 
of range can be made without the use of a stop watch, or some sort of 
mechanical instrument, and as the layer and sight-setter have only two 
hands each (which are fully employed), it is obvious that they could not 
manipulate any instrument. 

If a visual instrument is provided, it would not be of much use to the 
layer, as he has only two eyes, one of which is at the telescope, and the 
other is shut; the sight-setter also only has two eyes, and they afe fully 
occupied in observing the deflection and range scales of his sight. 

Without another eye he would, I think, be unable to look through the 
case-mate port to obtain the necessary data for the mental arithmels 
which the writer recommends in his five pages of rules. 

The sight-setter in a turret would be worse off, as he could not #° 
the enemy at all. 
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In order to calculate the rate of change of range, it is necessary to know 
your own speed, the enemy’s speed, and your own course and the enemy’s 
course, and the enemy’s bearing. 

With this data, and the aid of a stop watch or instrument, the triangula- 
tion can be worked out. 

From the foregoing reasoning it is obvious that neither the gun-layer, 
sight-setter, nor any other seaman who is working the gun is in a position 
to obtain the necessary data. It may therefore be definitely stated that, 
although this calculation has to be made, it can never be made by any of 
the seamen working the gun; it must be made by someone who is not 
actually taking part in the loading and laying of the gun, and hence there 
is no necessity to burden the brains of the men who are loading and laying 
the gun with five pages of printed instructions on a subject which does 
not concern them. 

The statement that “no gun-layer or sight-setter can be considered as 
eficient unless he knows how to calculate rate of change of range” shows, 
to use Lieutenant Sim’s language, that the writer has not taken the pains 
to analyze the basis of his convictions. 

Lieutenant Sims deals very ably with the relations which should exist 
between the size of the target and the range; he does not mention that, 
in a competition which concerns the men only, the range should not 
exceed the distance at which hits on the target can be seen. I suppose 
that he considered that it was unnecessary to allude to such an obvious 


fact. 


Note.—It is argued by some that at a certain stage of any action, gun- 
layers will be “on their own,” i. e., they will have to hit the target by 
their own unaided efforts. 

This may be; but it is obvious that neither the sight-setter nor the 
gun-layer can calculate the change of range, hence they are the last peo- 
ple in the world to whom the theory or practice of allowing for change 
of range should be taught. 


‘ 


Lieutenant Sims remarks that with reliable pointers long-range firing 
becomes a training in range finding and range keeping. He says you must 
first train your pointers to aim accurately, then train your ship to get the 
Maximum results out of their skill. 

In the gunnery schools all we can do is to train the pointers in their 
part of long-range firing, the sea-going ships must do the remainder, and 
some of them are doing it well, take the “Good Hope” for example. 

Recently the Admiralty asked a question: “Are spotters recom- 
mended?” The reply was “No. Special spotters are not recommended.” 
My reply would have tren “ Yes, they are.” As finding and keeping the 
gun range can be only done by good conning, every endeavor should be 
made to give our officers training which will enable them to accurately 
spot where the shot go, and those officers who show a special aptitude in 
spotting should be regarded as officers of great value to the state. 

To Support my opinion I should have quoted the case of Lieutenant 
Litchfield, who is a good spotter and as a result, every ship he goes to be- 
comes the best shooting ship in His Majesty’s Navy. 
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Long-range firing can be split up into four’ factors: 


1. Efficiency of the layer. 

2 * “  $potter. 

3. y “mean of keeping the range. 
4. “4 communications. 


All four are equally important, as failure in one means failure in all: 
to attempt to carry out long-range firing without efficiency in 1 and 2 and 
reliability in 3 and 4 will be, as Lieutenant Sims puts it, “ inexcusable 
waste of ammunition.” 

Of the four factors which make up long-range firing we in the training 
schools are responsible for No. 1; No. 2 the sea-going ships are responsible 
for; and those who provide us with our material are responsible for 3 
and 4. 


Lieut.-Commander Roy C. Smitn, U. S. Navy.—Lieutenant-Commander 
Sims has in this paper made a very clear and scientific demonstration 
of the futility of long ranges for purposes of ordinary training. There 
is in the service a good deal of the old “marksman” idea of shooting. 
Now however, it must be clear that what we want is pointers, not mark. 
men. The men must “point” where directed. If they do not, ther 
misses cannot be corrected. They cannot themselves see where ther 
shots go, and if they do not set their sights at the ranges, and with the 
allowances ordered, then no one else can correct their misses. The pointer 
must be almost automatic. He must obey orders as to the setting, and 
then his sole duty is to get the target on the cross-wires. The officer 
directing the fire of the battery must be the one to see where the shots are 
falling, and must vary that point of fall as the fireman does his hos 
stream, only instead of playing the nozzle, he orders slight changes m 
vertical and lateral sight setting. The pointer does the rest. To tram 
the pointers to carry out these ideas, it is evident that we need a target 
on which a good shot can see what he is doing. After that the range 
and size of target are simply questions of limit of error inherent to the 
battery itself and size of target that can be handled in ordinary cond- 
tions of weather on the firing range. It is safe to leave the actual figures 
to the inspectors who have most to do with the practice. 


Tue Camp or SANITATION AT LEAGUE ISLAND. See No, 110. 


Captain Cuas. M. Tuomas.—Referring to the Proceepincs oF THE 
Unitep States Navat Institute, No. 110, June 1904, Vol. XXX, No. 3 
page 312, last paragraph of “ The Camp of Sanitation of League Island”! 
take pleasure in forwarding a copy of my instructions for a sanitation camp 
on the St. Helena Reservation, Navy Yard, Norfolk, Va, during @ 
epidemic of diphtheria in the early spring of 1903, for publication in the 
PROCEEDINGS as a part of the discussion on the very able article by Rear- 
Admiral Goodrich. 

U. S. R. S, FRANKLIN, 
Navy Yard, Norfolk, Va, 
April r1th, 1993 
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General instructions for the disinfection of the enlisted personnel, their 
dothing and bedding, and the establishment of the encampment upon the 
St. Helena Reservation during the prevailing epidemic of diphtheria. 

1. (a) The senior medical officer to have general charge of the disinfec- 
tion, fumigation, washing of clothes, bathing, and assignment of men to 
the several camps. 

(b) The junior medical officer to have special charge of the disinfecting 
plant, drying house, bathing and disinfection of person. 

(c) The executive officer will have general charge of mustering the men 
before medical inspection, and will give the necessary directions for the 
carrying out of all recommendations made by the senior medical officers; 
will supervise the several camps, and make such military organization in 
each camp as will be most conducive to discipline, the comfort and con- 
venience of inmates, and the strict observance of the senior medical officer's 
advice. 

2. The several camps will be known as follows: 

(Men held over night). 


No. 1. Distributing camp. 

No. 2. Clean camp. (Men available for transfer). 
No. 3. Infected camp. (Men held for developments). 
No. 4. Hospital camp. (For developed cases). 


No. 5. Prison camp. (For clean prisoners only). 

Infected prisoners will be assigned to one or more tents specially desig- 
nated in camp No. 3. 

3. When all the above enumerated camps are ready for occupancy, the 
following procedure, prepared with the advice of the senior medical officer, 
will be strictly observed: 

(@) Order of physical examination: 

Ist. Those now in camp hospital on St. Helena. 

and. Prisoners from St. Helena Brigade. 

3rd. Landsmen for training in the numerical order of divisions, com- 
mencing with the first. 

4th. The recent artificer class. 

sth. The general detail. 

6th. The marine guard. 

7th. The regular complements of ships. 

(6) The obtaining of cultures will be under the direct supervision of 
Surgeon Thomas A. Berryhill, U. S. N., of the Naval Hospital at this 
station. 

(c) A designated detail, with bedding and all personal effects, will be 
mustered for physical inspection on board the Franklin or Richmond after 
the dinner hour, and cultures will then be taken; immediately after which, 
the men so treated, with all their effects, will be sent to the disinfecting 
plant, the party being in charge of the regular divisional officer, and will 
there deposit clothing, etc., in charge of the junior medical officer, with 
the exception of mattresses and blankets, and the white working suit then 
being worn. This being done, the party will proceed at once to camp No. 
I for isolation, remaining in this camp, under guard, until after the dinner 
hour of the following day. Supper, breakfast and dinner to be sent to this 
camp. 
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(d) Under the supervision of the junior medical officer in charge of the 
disinfecting plant, all white clothing, white hats, underclothing, 
and hammocks (mentioned in “c”) will be placed in a solution of 1-009 
bichloride placed outside of the plant; and all blue clothing, Watch capg 
and flat caps, will be placed upon lines within the plant for fumigation the 
following morning. 

(¢) Steam to be circulated in the drying house (rifle range) by sam 
each day. 

(f) Such men as have been confined in camp No. 1, will, during the 
early forenoon of the second day, proceed to the disinfecting plant, taking 
with them their mattresses and blankets, and leave them there in charge 
of the junior medical officer, and receive from him their personal effeds 
which have remained in soak in bichloride solution over night; then pro 
ceed to the wash-house and thoroughly wash the same in fresh wate, 
wring dry each piece and place it upon the table-bench nearest the tub; 
and, when this is done, the party will return to camp No. 1. The enlisted 
medical staff under the supervision of the junior medical officer, will of 
lect the washed clothing from the wash-house and remove the same to th 
drying house, where the several pieces will be placed upon the lines i 
drying. The mattresses will be hung up within the disinfecting plant fr 
fumigation; the blankets and mattress covers will be soaked in bichlorié 
solution, and, after one hour, the blankets and mattress covers will k 
removed and placed in the drying house; the disinfectors will be lighted 

(g) Shortly after the dinner hour of the second day, and when report 
has been received from Surgeon Berryhill, the bacteriologist, showing th 
result of his examination, the men in camp No. 1 will be divided into tw 
squads, clean and infected, and the following disposition will be m& 
of them: 

I. The clean squad to proceed at once to the bath-house; each man wil 
thoroughly bathe; then be disinfected with 1-1000 solution of bichlorié 
on the person, under the supervision of the junior medical officer; wil 
then dress in a suit of white working clothes that has been disinfected 
leaving his former suit of clothes, recently removed before bathing, a 
charge of the medical staff for future disinfection and return to the owne. 
The men of this squad, after dressing, will at once proceed to camp Na? 
and carry with them their personal belongings which have been disinfected 
and fumigated. 

II. The infected squad will receive their personal effects of every & 
scription and will proceed to camp No. 3 or camp No. 4, according to i 
seriousness of infection, to be determined by the senior medical offer 
The men of this squad will not be allowed to go near the bath-hom 
nor will they be required to shift into disinfected clothing previous ® 
proceeding to their permanent camp. 

4. For the purpose of identification, all men assigned to camp No. 2 wil 
wear white hats; those assigned to camp 3 or 4 will wear watch caps; 
the enlisted personnel of the medical staff will wear the Geneva Cross 
bade upon the left arm. 

5. No communication will be permitted between the inmates of the 
several camps. 
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6. The men assigned to camps No. 2 and 3 wil! be organized into divi- 
sions, and the men in camp No. 2 will be regularly drilled, and camp 
discipline will be strictly enforced. 

7. The several divisions composing camp No. 2 will be marched to and 
from the mess hall for their meals. 

& Meals will be sent from the ships or cook-house to camps Nos. 1, 3, 
4 and 5 by the navy yard wagon and push-carts, and the wagon will be 
used for the distribution of water. 

9. Marine sentries will be established as the camps are being formed, 
and in such number of posts as may be found necessary. 

10. The Franklin’s band will play the morning and evening concert 
on the parade ground, near the grand stand. 

(scp.) Cas. M. THomas, 
Captain, U. S. Navy. 
Commanding U. S. R. S. Franklin. 
Approved : 
(scp.) P. F. Harrincton, 
Rear-Admiral, U. S. N., Commandant. 


Some REMARKS ON THE ADMINISTRATION OF JUSTICE IN THE NAvVy. 
See No. IIT. 

By Rear-Admiral C. F. Goopricn, U. S. Navy.—Lieut.-Comdr. Hood’s 
“Remarks on the Administration of Justice in the Navy” are admirable. 
The remedy he seeks lies not in a change of service public position but in a 
change in the status of officers themselves. Give an officer who feels that 
an unmerited stain rests upon his reputation the right to be tried by a 
court-martial of whose members a large minority shall be of his own selec- 
tion, and the navy will look upon courts as a blessing to the innocent rather 
than as “organized to convict.” Naturally there should be a geographical 
limit to the field of the (accused’s) absolute selection of members which 
should not extend to more than, say, five hundred miles on shore or beyond 
the personnel of the squadron at sea. He should himself frame the charges 
upon which he wishes to be tried, while the Department could add as many 
more of its own as it deemed expedient. Naturally some safeguard should 
be provided against the exercise of this right in merely trivial cases. Thus, 
should the Department regard any one instance as frivolous, the decision 
might be left to a board of three officers, the aggrieved naming one, the 
Department the second, and these two adding the third. Their verdict of 

court-martial not warranted” would itself be a pronouncement in favor 
of the suitor for redress. What is needed in such matters is not only sub- 
stantial justice but the undoubted evidence and appearance of complete im- 
partiality. I refrain from entering upon details. 
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Prepared by Professor Puttip R. Acer, U. S. Navy. 


SHIPS OF WAR, BUDGETS, AND PERSONNEL. 


AUSTRIA. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. 

Breherzog Karl......--- 10,600 Trieste. Launched Oct. 4, 1908. 
Braherzog Friedrich ... 10,000 ” - April 30, 1904. 
MEEEL becccccece cocce MANOD ™ Projected. 

Armored Cruiser. 
Saint Georg ............ 7,400 Pola. Launched Dec. 8, 1903. 

River Monitors. 
a 450 Neupesth. Launched March 25, 1904. 
beee6enbe cecceccece 450 m ” - iin 


The budget for the Austrian navy for 1905, including ordinary and 
extraordinary charges, amounts to 51,026,410 kr., while there is a supple- 
mentary estimate of 22,000,000 kr. for new construction, guns, coal, etc. 
The sums include the final instalment for the cruiser St. George, a fifth 
instalment for the battleship Erzherzog Karl and the Erzherzog Frederick 
receives a fourth instalment. The battleship C receives a second instal- 
ment—Page’s Weekly. 


Messrs. Yarrow, of Poplar, who have just secured an important contract 
from the Austrian Government for the building of a large number of 
torpedo-boats and torpedo-boat destroyers, have decided to follow the 
design adopted in the case of the Japanese torpedo-boats turned out by 
the m, and which have proved so successful. The new boats, with the 
exception of the introduction of some slight modifications and recent im- 
provements, will be almost identical in size and tonnage, and this design 
has been preferred to the new craft designated “scouts” now being con- 
structed by various firms to the order of the British Admiralty. Alto- 
gether the contract embraces the construction of some 30 boats of both 
classes, although this number may be exceeded at a later date. The new 
boats will be of sufficient power and capacity for ocean going purposes, 
and will be a valuable addition to the Austrian navy, which comprises 
some fine battleships, but which hitherto has been rather weak in this 
particular class—United Service Gasette. 


VESSELS BUILDING. 


Name. Displacement. Where Building. Remarks. 
Battleships 
ee - 14,865 Brest. Launched Sept., 1902. 
Démocratie.............. 14,885 “ « May 2, 1904. 
ST 14,865 La Seyne. e Dec. 17, 1908. 
— spud sevecs 84088 “ “ Oct. 27, 1904. 
Hreeteteetesseeseees 14,805 Bordeaux. Building. 


a j St. Nazaire. - 
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VESSELS BUILDING—Continued. 


Name. Displacement. Where Building. Remarks. 

Armored Cruisers. 
Ernest Rénan,.... ...... 13,562 Brest. Building. 
Jules Michelet.......... 13,562 Lorient. « 
Jules Ferry............. 12,550 Cherbourg. Launched Aug. 23, 1908, 
Victor Hugo............ 12,550 Lorient “ March 30, 1904, 
Léon Gambetta......... 12,550 Brest. Under trial. 
GE cheese cccocecesce cee 10,014 La Seyne. = e 
Dupetit Thouars....... 9,516 Toulon. Under trial. 
Edgard-Quinet ......... 14,300 Brest. Ordered, 
NE 14,300 nee Authorized. 


The armored cruiser C 16, which is to be built at Brest, is to be named 
the Edgard-Quinet, for reasons which we shall not attempt to discover 
but which are doubtless the same that caused such names as Ernest Rénaa 
and Jules Michelet to be selected. We suppose that Brueys and Ga 
teaume, and some other French seamen who fought bravely, if not al 
successfully, in their country’s cause, are forgotten. The new cruiser 
displace 14,300 tons, being of an entirely new type, and the largest cruise 
yet laid down in a French yard. The length will be 528 feet, the beam 
feet 3 inches, and the maximum draft 27 feet. She will have engines wih 
an aggregate of 40,000 horsepower, and the speed will be twenty-four 
knots, and not twenty-three, as was originally proposed. The coal capacity 
will be 1500 tons, with 2400 tons as a maximum, and the range of action 
at ten knots will be respectively 7000 miles and 12,000 miles, and at th 
maximum speed 1100 miles and 1700 miles. The armament will 
two 9.4-inch of the 1902 model, which has a penetration equal to the off 
12-inch; sixteen 6.4-inch, not coupled in turrets as in some other Frenck 
ships; eight 2.5-inch, sixteen 1.8-inch, and two 1.4-inch. The ammunition 
supply will be largely increased as compared with other French cruisers* 
and will be even greater than in the recent battleships. Four of th 
6.4-inch guns will be placed in a central redoubt. The protection of th 
Edgard-Quinet will be equal, or slightly superior, to that in the Lem 
Gambetta and Jules Michelet classes, but the gun protection will 
ently be somewhat less. The complement of the cruiser will be 696 offers 
and men. These particulars differ somewhat from those previously given 
The changes introduced into the plans have chiefly the effect of givim 
greater speed and range, and the principal change in regard to the anm 
ment is in substituting two 9.4-inch for four 7.6-inch, and increasing i 
6.4-inch guns from twelve to sixteen in number, and in adding the cgi 
2.5-inch. We do not think that this new cruiser can be considered equi 
to the Duke of Edinburgh, which will have six 9.2-inch guns, al 
her speed is intended to be superior. Speed, however, is so elusive, 
the final knot costs so much to attain, that we should question the wisdem 
of the design. Many particulars are, however, wanting for any final jade 
ment.—Army and Navy Gazette. 


The work upon the French armored cruiser Jules Ferry has been so fat 
advanced that a captain has been appointed to supervise the w 
completion. At Lorient the Victor Hugo has been brought under the great 
sheer-legs, which are capable of lifting 150 tons, in order that her 
and armored conning-tower may be hoisted in. This work is being super 
vised by a chief engineer, and presently a captain will be appointed © 
command. The cruiser Friant, which was the first in the French fet® 
receive Niclausse boilers, is to have them renewed. She was co 
at the same time as the Bugeaud, which has Belleville boilers, and the 
Chasseloup-Laubat, which vessel has boilers of the Lagrafel and 


*150 rounds for each 9.2-inch gun, 295 rounds for each 6.4-inch gun, and 500 rounds 
for each 6-mm. gun. P. R.A. 
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The three vessels have been in commission on the China station, 
and the time had come when it was necessary to give them new boilers. 
This has already been done in the Chasseloup-Laubat, and the Bugeaud 
will be put in hand—Army and Navy Gazette. 


The Gambetta, reconstructed after her recent accident, has just been 
running trials at Brest. With sixteen of her Niclausse boilers lighted she 
reached 15,000 horsepower at 105 revolutions. As the result of this trial 
it is announced that neither engines nor boilers appear to have been affected 
by the recent grounding.—Engineer. 


The extensive organization and practical value of the French submarine 
flotilla are not fully realized in this country, and thus it will be useful to 
review the position, especially in reiation to the tactical distribution of the 
mits. There are afloat eight submersibles—vessels which float nominally 
on the surface, diving only to strike—and 32 submarines, which never show 
more than a conning-tower above water level. These vessels are varied 
in their size and design, due to the desire for experimental research towards 
the highest efficiency and excusable on the plea that since tactics vary so 
may types differ. There are, of submarines, seven separate types—the 
Gymnote of 33 tons and 8 knots speed, the Gustave-Zédé class of 267 tons 
and of 12 knots speed, the Morse class of 141 tons and 12 knots, and the 
later classes—the Loutre of 68 tons and 8 knots, and the Farfadet of 185 
tons and 12% knots. Three experimental submarines are being built, 
ranging from 168 tons to 213 tons and of 11 knots speed. Of submersibles 
there are three separate classes—the Narval type of 106 tons displacement 
on the surface and 206 tons when plunging, the Aigrette class of 172 tons, 
and the Omega type of 301 tons and all of 11 knots speed. The tendency, 
it will be noted, is towards higher displacements, and in submarines proper 
the same remark applies even in a greater degree, as the six vessels to be 
built under next year’s programme would be of 422 tons and of 12 knots 
speed. Fourteen other vessels are authorized, but it has not been deter- 
mined whether they will be submarines or submersibles. Thus, by 1907, 
France will have 60 of these new ships of war—a greater number than any 
other nation, and almost three times the number possessed by Britain. 

* + 7 * * 7 * a 


And now for the tactical distribution of the flotilla. The allocation of 
the units has been determined with due regard to the distance which the 
May traverse in action and to other similar considerations. At Dunkirk 
there will be four submarines of greatest tonnage, and therefore longest 
fadius of action. A glance at the map indicates the significance of these 
facts. At Cherbourg there will be seven submersibles, again of the largest 
size, and intended for offensive rather than defensive tactics, and two 
submarines for the defence of the harbor and against containing fleets. 
At Toulon there will be six submarines and two supbmersibles of the 

class. In Corsica, Algiers, Cochin-China, Tonkin, Diego-Suarez, at 
and at La Goulette there will be two or three submarines; and 
y at Bizerta, from whence raids can be made on Malta, there will 
be three submarines of the greatest size and radius of action, corresponding 
to the raiders at Dunkirk. The bases have been determined with due 
tegard to the points most exposed to attack or best situated for offensive 
action. Other points will receive attention when the fleet has been aug- 
mented. 
* * * * * * 7 * 


The Armee et Marine announces that the three French torpedo-boats 

with turbines are not of the same but of different types. No. 243 

has Renard turbines, No. 293 Parsons turbines, and No. 294 Brequet tur- 

. It is intended to experiment with these boats in order to see which 
type is the best—United Service Gazette. 
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_ It is announced that as a result of an interim report of the French 
liamentary Commission, which has preferred the submersible to the 
marine, two submersibles, 164 feet in length, are to be built at Toulog 
from the designs of M. Laubeuf. Orders have also been given for two 
first-class torpedo-boats, similar to Nos. 225 and 226, which haye » 
excellent results at their trials—Army and Navy Gazette. as 


The persistence with which the French reconstruct their old ships is 
exemplified in the case of the old monitor Furieux, which has just ru 
her trials with considerable success. She has been re-armed with modem 
9.4-inch in single turrets fore and aft. The old engines have been m 
tained, but Bellevilles have been substituted for the old boilers. Op jer 
trials at Cherbourg she developed 5145 indicated horsepower, and @ speed 
of 14.345 knots, with 91 revolutions. This speed is about half a knot mom 
than she realized on her first trials, and the apostles of reconstruction ay 
correspondingly delighted —Engineer. 


The Yacht, in a recent article, draws attention to the bad results obtaing 
in the government dockyards : 

“We are no longer in the ‘wooden age,’” proceeds the writer, “ during 
which France acquired universal renown by the skill of her workmen af 
the rapidity with which her ships were built. In the 17th and 18th op 
turies the launch of a three-decker of 110 guns, like the ‘ Royal Lou’ 
after being only five months on the stocks, was the admiration of Europe: 
and when the celebrated naval architect Blaise Ollivier was sent ong 
secret mission to England and Holland to report on the methods employe 
in the yards of those countries, he was able to state on his return thats 
far as naval construction was concerned, France was in every way superor 
to her rivals. 

“We could make no such claim in these days without making ourselgs 
ridiculous. It is only too true that our dockyards construct not only mor 
slowly, but also more dearly than most foreign yards. According ® 
official documents, the mean cost per ton of a battleship is:—In 
1,700 francs (£68); 2000 francs (£80) in Italy; and 2300 franes (ia) 
France. There is more: The net cost of ships constructed in our doe 
yards is higher than the selling price for ships built for the States 
private yards. The Carnot and the Bouvet, two battleships built m® 
dockyards, cost 28,000,000 francs (£1,120,000) and 28,700,000 francs (fi 
148,000) respectively, while the Masséna, a nearly similar ship, built mi 
private yard, only cost 26,500,000 francs (£1,060,000). Moreover, the & 
placement of the Masséna was 12,300 tons, that of the Carnot and Bowed 
only 12,000. When one considers that the shipbuilding firms which 
for the government have to pay not only their general expenses, but a 
dividends to their shareholders, one is amazed at the economic inferiony 
of the State dockyards. t 

“For a long time past very severe and well-justified criticisms on &® 
matter have been uttered both in the Chamber and the Senate, andj 
the evil still grows. We wish to show to-day how the hopes of reformet 
will be frustrated as long as we do not retrace our steps from the fata 
declivity down which the navy for some years has been gliding. Wats 
the good of advocating salutary reforms, not to mention the 
dockyards with modern plant, such as is used in private yards, when the 
line of conduct followed by Ministers and Parliament takes them ai 
lutely and more and more from the right path?—United Service Instiiim 


The difference between the cost of French-built and British-built 
is very clearly shown by the cases of the Jurien de la Graviére am 
Hermes. The former commenced at Lorient in 1897, was co 
for the first time in 1902; the latter, built by the Fairfield Company, 
laid down at the beginning of 1897, and put into service two and a hall 
years later. In many respects the vessels are similar, but the cost of the 
Hermes was £278,349, while the cost of the Jurien de la Graviére, 
sive of armament, was £400,201.—Page’s Weekly. 
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The Victor Hugo, which was laid down at Lorient on July 16 this year, 
ing rapidly; her belt of 116 plates is almost complete. 

-eight more torpedo-boats are to be put in hand, all but two of 
ing contracted for by the private companies at Nantes, Bordeaux, 
- other places, the other two being built in the dockyards. France 
js also about to experiment with scouts of 1600 tons displacement, 3800 
er, and 18 knots speed. These have been designed by M. Bertin 
for a radius of action of 7300, and their armament is to consist of four 
small quick-firers and seven torpedo tubes, of which two will be sub- 
It is not stated how many of these are to be laid down first, nor 

is information given as to the date of commencement.—Page’s Weekly. 


The French naval authorities do not seem yet to have reached a solu- 
tion of the problem whether the submarine or the submersible boat should 
be preferred; and there seems a doubt whether the commission appointed 
to answer the question will be able to satisfy expectations, as their tests 
were made in too calm weather to settle seagoing difficulties. It is now 

that exhaustive trials should be made with the latest and best repre- 
sentatives of the two classes—the Aigrette, a submersible designed by M. 
Lanbeuf, a naval engineer, against the improved Gustave Zédé, known 
oficially as Z., designed by another engineer, M. Maugas. The particulars 
of these two boats are of interest. The Aigrette, now being completed, 
is of 172 tons displacement, being 117 feet 7 inches long and 12 feet 9 
inches broad, and she has a Diesel oil motor of 185 horsepower for pro- 
pulsion on the surface and for charging the electric accumulators. The 
speed on the surface is 8% knots with the motor indicating 174 brake 
horsepower, and under the surface 6.1 knots with the electric motor giving 
147 horsepower. The Z., on the other hand, is of 202 tons displacement, 
the length being 135 feet 8 inches and the breadth 9 feet 10 inches. But 
when submerged a speed of 11 knots is claimed for her when the motor is 
developing 190 horsepower. The dimensions indicate a very different form, 
which may enable the greater speed to be achieved with this relatively 
small increase of power; but there are those who doubt whether 11 knots 
can be maintained. The time taken in immersing the Z. will be very much 
less than the four minutes required for the Aigrette; but against this it 
is claimed that the vessel is less stable, less habitable, more complicated in 
its mechanism, and more costly. The consumption of oil of the motors for 
such boats is put at 3 lbs. per horsepower per hour, which seems high.— 
United Service Gazette. 

GERMANY. 


VESSELS BUILDING. 


Name. Displacement. Where Building. Remarks. 
ps. 
a 13,200 Stettin. Launched Oct. 31, 1908. 
a 13,200 Kiel. a Sept. 18, 1908. 
Iothrifigen............. 13,200 Dantzic. * May 27, 1904. 
Deutechland............ 13,200 Gaarden. * Nov. 19, 1904. 
a 18,200 Stettin. Building. 
a 13,200 Dantzic. = 
(Schichau Works.) 
Armored Oruisers. 
Pring Adalbert...... .. 9,050 Kiel. Under trial. 
Se 9,050 Launched June 27, 1903. 
aa 9,050 Hamburg. - May 14, 1904. 
ae 9,050 Kiel. Building. 
ee Bremen. 7 
Protected Oruisers 
Hamburg .............. 8,000 Stettin. Under trial. 
BerliM...... 0... cc... 8,000 Bremen. Launched Sept. 22, 1908. 
Basse nseecsse.0e 8,000 “ « April 30, 1904. 
Tatbek................. 8,000 Stettin. “ March 380, 1904. 
Breatz Alexandrine | 3,000 Ordered. 


“ Meteor } 3.000 : “ 
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The naval estimates for the year 1905, as suggested in Teports from 
semi-official sources, total £11,920,000 (M. poy moe The from 
expenditure is estimated at £5,263,038 (M. 105,260,755), an increase 
£297,512 (M. 5,950,246) over the previous estimates, and the non- . 
expenditure at £5,574,922 (M. 111,498,450). Of this latter sum 
(M. 70,070,000) are required for new construction, and is to ine 
instalments for the battleships Q. and R. in the naval programme, one 
and two small cruisers, a gunboat for foreign service, a river gunboat, ang 
a mine-laying vessel. There is also reported to be a sum of £75,009 (M. 
1,500,000) for experiments with submarines.—Page’s Weekly, 


The new battleships, of the Braunschweig type, slightly improved, to 
which reference was made last month, are to be known as the Comms 
class. They are to displace, as do the Braunschweigs, 13,200 tons, but both 
in armor-plating and armament there are marked differences. The armon 
plating amidships is to be 9.4 inches thick, and the citadel plates are ip 
creased from 3.93 inches to 7.8 inches in thickness. The secondary battery, 
moreover, is placed not in rotary turrets, but in separate armored case. 
mates. The main battery remains the same as in the Braunschweig dag 
but the smaller pieces are increased in number, there being t 
3.43-inch light machine guns. Further particulars of these vessels ap 
lacking, but it seems evident from the few facts known, that, while the 
Commas is a great improvement on the Braunschweig and her sisters, she 
is not equal to the King Edwards of the British navy, and it is doubthl 
if she is even a match for the French République class. 

The German Naval Budget for 1905 makes provision for the laying dows 
of two battleships of this class, and one large and three small cruises 
These two battleships will be the last two of the Commas class, QandR,M 
O and P having been already commenced. I omitted to mention lat 
month that O is in hand at the Vulcan Yard, Stettin. In the budget for 
1905, there is a third instalment for N and a second for O and P, and final 
provision is made for the Preussen and Hessen. A second instalments 
also provided for the large cruiser C, which is building in the Weser 
Bremen, and for the small cruisers N. Ersatz Alexandrine, and 
Meteor. These three small vessels are to be finished by 1906. The Bremen, 
name ship of the class, has been completed and passed into service on the 
Central American Station. On her trials she attained a speed of 2% 
knots, with an I. H. P. of 12,000, her contract figures in each case being@ 
and 10,000 respectively. The Hamburg on trial also gave excellent result 
making 23.15 knots, with 11,582 horsepower at forced draft, and 20.4 knot 
with 7241 horsepower at natural draft. 

Progress with the battleships of the Braunschweig class has been well 
maintained during the last two months, and it is now considered mot 
robable that the two first vessels of the class, the Braunschweig and tht 

Isass, will be under the pennant by the end of this year. The Hesse 
and Preussen, launched in August and October of last year, i 
are being pushed forward with all convenient dispatch, while the 
ringen, which took the water in May last, is in an advanced stage —Paget 
Magazine. 


The growth of the German navy has been the subject of comment @ 
these notes on several occasions; but it has not previously been fF 
to any great extent that with the increase of the material the 
has not been allowed to lag behind. In the five years between 1899 
1904 the additions to the personnel of the fleet have been remarfi 
1899 there were 24,580 of all ranks; to-day there are 35,352. The imereate 
are most notable in the commissioned and petty officers’ numbers, " 
there has been a marked increase all round. The numbers in the vano® 
branches at the present time are: Ship’s officers, 1250; engineer 
223; surgeons, 197; paymasters, 164; warrant officers, 1587; petty 
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11, and seamen, 24,820. By 1917, at which date the naval programme of 
rp should be completed, it is anticipated that there will be 60,000 men 


serving in the navy.—Page’s Weekly. 


It has been decided to add yet another inch to the battery of the new 
N class German battleships, the 6.7 guns of which will now be protected by 
Sinches of Krupp armor. Another point of interest is that it has been 
decided to have no cylindrical boilers at all in the ships of this class, but 
Thornycroft water-tube generators only.—Engineer. 


The organization of the German active fleet has recently been the sub- 

‘ect of an imperial order, by which various changes both in command and 

ition are made. The position of chief of the first squadron is to be 
distinct from that of chief of the whole fleet and subservient to it, but the 

ip of commander-in-chief of the active fleet will belong to the first 
squadron in all matters of discipline, training and command. The first 

ron now consists of four Wittelsbachs and two Kaisers, and the 
second squadron of two Kaisers, two Braunschweigs, and the old vessels 
Worth and Weissenburg. By next year these two last will, no doubt, be 
replaced by the Preussen and Hessen, but it is remarkable that the order 
contains no mention of the Schwaben, the last of the Wittelsbachs, now 
ready for service. It is to be presumed that she will be attached to the 
frst division to bring that squadron’s strength up to six battleships. The 
reconstruction of the Wérth and Weissenburg has not been so thorough 
as was originally intended, and despite re-armament and the removal of a 
large amount of superfluous woodwork, which has been replaced by more 
modern protection, they are still far from being equal, as fighting machines, 
to the Royal Sovereigns of the British navy, to which class they approxi- 
mate in point of date. 

Germany, the first to adopt the combined cylindrical water-tube boiler, 
is also the first to abandon it. In the new Commas class, to which refer- 
ence was made in the last instalment of these notes, the Thornycroft type 
of boiler is to be used, and no more cylindrical boilers are to be installed 
in German vessels. This is instructive, in view of the fact that in the 
British navy all the new vessels now under construction are to be fitted 
with various combinations in which there is generally 20 per cent cylin- 
drical boiler, and that both the United States and Italy have experimented 
with combinations. France, on the other hand, has never departed from 
the water-tube boiler since first she introduced them.—Page’s Weekly. 


Count Reventhlow, in an article in Ueberall, has been speaking very 
plainly about the design of the German battleships of the N or Commas 
dass. Neither the ships building (N, O, and P), nor those for which the 
ftw estimates make provision (Q and R), satisfy modern conditions. He 
complains that the 6.7-inch guns of the Braunschweigs are of inferior 
caliber to those of the ships of the same age in other navies, and that the 
secondary armament of almost any foreign warship built during the last 

years can pierce the armor of the Braunschweigs. He would have 
the two new vessels of larger displacement, carrying thicker armor and 
heavier armament. The armor should be from 8 to 8% inches thick, and 
itis in the secondary armament that the increase in metal could be ar- 
a for. The cruising speed of the vessels he would have 17 knots 
bunker capacity for at least 2000 tons of coal, and in addition some 
reds of tons of liquid fuel should be carried. The displacement might 
very well be 15,000 tons. Although all this would divide the newer vessels 
ito two classes, Count Reventhlow considers that the increase in fighting 
power would outweigh considerations of homogeneity. 
© new naval programme” has yet to be announced, and matters seem 
to point to the probability of its presentation to the Reichstag being indefi- 
postponed. The deplorable state of the finances of the country, 
however, render it doubtful if any such measure would meet with support 
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at the present juncture, and for the present the expansion of the fleet will 
not be insisted on.—Page’s Weekly. 


The use of oil for fuel is being constantly extended in the German 
We have already pointed out that several torpedo-boats have been fied 
to burn oil. Now the new battleships of the Braunschweig type have been 
similarly arranged and will carry a supply of 200 tons of oil in their double 
bottoms. The Hohenz6llern is also provided with oil burners. The ports 
‘of Kiel and Wilhelmshaven, as well as the coaling stations of Holtenay 
and Brunsbiittel, have great oil tanks. A special transport for supplyi 
oil to ships either at sea or in port has been finished and another is ahow 
to be built—Le Yacht. 


Ueberall publishes, says The Times, a belated account of the Germay 
naval manceuvers from official sources, but complains of the omission i, 
the official report of interesting and, indeed, necessary details. A Bip 
force, consisting of the battleships Wittelsbach, Wettin, Zahringen, Meck. 
lenburg, Kaiser Wilhelm der Grosse, and Schwaben, under the command 
of Rear-Admiral Breusing; of the cruisers Prinz Adalbert, Nymphe, Ham. 
burg, Arkona, and Pelikan, under the command of Rear-Admiral Zeye: 
and of a torpedo-boat flotilla and the two transports Karola and 
has left Kiel for the North Sea—Baltic Canal when it receives intelligence 
of the approach to the German coast of a Yellow force, consisting of the 
coast defence ships Hildebrand, Beowulf, Odin, and Frithiof (which fo 
the time were considered as the equals of the opposing ships of the Wittels- 
bach class) ; of the battleships Kaiser Karl der Grosse and Kaiser Fried- 
rich III, these two and the four coast defence ships being under the com 
mand of Vice-Admiral Fritze; of the cruisers Prinz Heinrich, Friedrich 
Karl, Ariadne, Medusa, Niobe, Amazone, and Frauenlob, under the com- 
mand of Rear-Admiral Schmidt; and of I1 seagoing torpedo-boats 
The Blue force telegraphed to a squadron supposed to be cruising on th 
coast of Norway to join it, but this supposed squadron does not affect the 
issue in any way. On September 8, at 3 a. m., the Yellow force was a 
Borkum Island, and the Blue force at the mouth of the Elbe, whence it 
had hastened to prevent the entrance from being mined (the precise posi- 
tion at the mouth is not reported). The main Blue force (the Schwabe 
and Wettin, supposed to be damaged, were to follow three hours later) 
moved out to meet the Yellow force between 7 and 8 a. m. The offical 
report does not state where the main force would await the coming of the 
two battleships, or whether the position of the Yellow force was ascer 
tained by cruisers or from signal stations. At outbreak of hostilities @ 
September 8 the Yellow cruisers advanced at full speed to the mouth of 
the Elbe and met the Blue cruisers, but details of the meeting and the 
ensuing fight between them are not given. It is simply stated that i 
Blue cruisers Prinz Adalbert and Nymphe were considered damaged, ant 
that afterwards, on the approach of the Yellow cruiser Prinz Heimnd 
and torpedo flotilla, they were put out of action. The coming of the 
transports is specially reported, but in what way they could have affectel 
the issue remains a mystery. The Blue battleships then appeared on 
scene and the Yellow cruisers withdrew. There should then have followed 
a meeting with the Yellow battleships, but a fog intervened, and the Ble 
commander thought it wiser to go back to the mouth of the Elbe. Arrived 
there, he heard firing astern—that is, to the west of him—and turned Is 
ships round. The fog lifted and revealed the Wettin and Schwaben chase 
by the whole Yellow fleet. The two vessels had passed the Blue fleet@ 
the fog at a distance of 550 yards without observing it or being obs 
and had found the Yellow fleet. The two ships were considered dam 
by the Yellow fire, but in a condition to join their own side in gig 
battle. This battle was, however, prevented by the coming on of 4 
fog, and for fear of collisions the German Emperor, who was preset 
signalled by wireless telegraphy the end of the naval manceuvers 
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In the combined naval and military manceuvers which followed a few 
days later, the ships of the fleet embarked at the mouth of the Trave 3600 
men, 170 horses, and 12 guns, with their carriages, limbers, and ammuni- 
tion wagons, in three hours. These troops were disembarked on Septem- 
ber 13 at Wehlenberger Wik, where the water close inshore was shallow. 
The warships remained about six miles out. The men disembarked into 
i which were towed toward the beach, but when some distance away 
the men transhipped into steam pinnaces, which ran inshore until they 

bottom; this was still about 170 yards from the beach. Ship’s 
boats of all kinds were sent to take them in nearer, but finally the men 
had to wade; the horses, ridden barebacked, also waded ashore. The 
with carriages and wagons were transferred from lighters to rafts, 
which were pulled ashore by men and horses. The ships came to anchor 
at 8 a. m.; at 8.30 a landing corps of marines had got ashore; at Io a. m. 
the infantry were all landed, and by 11 a. m. the artillery; so that the 
disembarkation took the same time as the embarkation. This was the first 
time in German manceuvers that troops other than marines and sailors 
have embarked and disembarked.—United Service Gazette. 


Tae New GuNNery ScuHoo. at SonpersurG.—The works at Sonderburg, 
on the Alsen Sound, which is to be the new station for the gunnery train- 
ing-ships and school, have been taken in hand. For the station a stretch 
of the shore, 1100 yards in length, has been secured; on the sea face of this 
a stone jetty 800 yards long will be constructed, with five landing stages 
fitted with the necessary bollards, etc. The mooring places of the ships and 
boats will be connected with the shore by long gangways. In rear of the 
mole it is proposed to construct three terraces, on the center one of which 
will be erected the necessary school buildings to accommodate 100 cadets; 
later on barracks for the men will be built on the upper terrace, but for 
the present only the necessary temporary quarters will be put up, although 
there is no doubt that there will be before long a large development of 
this new station. As soon as possible the gunnery-ships, now lying at 
Kiel, will be transferred to Sonderburg, only returning to Kiel for the 
necessary repairs. The naval authorities have been in communication with 
the Muncipal Council of Sonderburg, where the necessary accommodation 
for the married officers and warrant officers will be found, a new road 
being constructed to connect the town with the station. 

Prize Firinc AND MARKSMANSHIP IN THE Navy. A New Kaiser 
Cuattence Cur.—The Kaiser has given a new proof of his continuous 
interest in the shooting of the fleet by offering a second silver cup for 
competition in heavy gun target practice to the active fleet. Ten years ago 
His Majesty presented his first challenge cup, which is competed for each 
year by the ships of the first squadron. In 1894 and 1895 the Sachsen 
held it; in 1896 it went to the Wérth; in 1897 to the Kénig Wilhelm; in 
1898 to the Weissenburg, and in 1899 to the Kurfiirst Friedrich Wilhelm. 
In 1900 and 1901 it was not competed for, but in 1902 it was won by the 
Kaiser Friedrich III, and last year by the Wittelsbach. The new trophy 
is to be competed for by the ships of the newly constituted second squadron 
of the active fleet and the two armored cruisers of the cruiser division, 
while the first cup remains as before with the first squadron. Three years 
ago the Kaiser presented a gold challenge cup to be competed for by the 
Cruiser Squadron; this was won in 1901 by the First Bismarck; in 1902 
by the Thetis, and again in 1903 by the Fiirst Bismarck. . 
it was only last year that the German Admiralty, with the view of 
imereasing the standard of marksmanship in the fleet, and at the same time 
providing a reserve of well-trained seamen-gunners, inaugurated a system 
of increased pay to seamen, who, after receiving a special training in gun- 
Rery, re-engage at the end of their three years’ compulsory service for a 
similar period. These men will be known as Schiitzenkapitulanten, will 
Serve on board the vessels of the active fleet, and will receive 200 marks 
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(£10) in addition to the pay ordinarily received by seamen w re-engage 
(Kapitulanten). This bonus will be treated as deferred pda 

to the men when they obtain their discharge. The Schitzenkapitulantes 
will be allowed three months’ leave on full pay, which they may take either 
at the beginning or end of their term of service. Men who show special 
aptitude will be given facilities for continuing their career in the 

as petty officers —Marine Rundschau and Neue Preussische Kreus-Zeitung 





Translation from the United Service Institution. 
GREAT BRITAIN. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleshipe. 
Lord Nelson.........-. 16,500 Glasgow (Beardmore). Ordered. 
Agamemnon .......+++. 16,500 Jarrow (Palmer). Ordered. 
Africa .........- eeveee 16,850 Chatham Building. 
Britannia...........-+-- 16,350 Portsmouth. Launched Dee. 10, 1904, 
Hibernia............---. 16350 Devonport. Building. 
Hindostan ...........-- 16,350 Clydebank. Launched Dec. 18, 19%, 
New Zealand........--- 16,350 Portsmouth. sas Feb. 4, 1904, 
Commonwealth........ 16,350 Glasgow. Under trial. 
Dominion ...... «...++++ 16,350 London. 
King Edward VII...... 16,350 Devonport, a 
QUG@ON. «1.6 eee ceee weer 15,000 ” * 
Armored Cruisers. 
eer 14,600 Devonport. Ordered. 
Shannon.........-+++e0« 14,600 Chatham. ° 
Defence ......-cs0 eevee 14,600 Portsmouth. oe 
SEE nacceces ccocecesess 14,600 sues pies 
Duke of Edinburgh.... 18,500 Pembroke. Launched June 14, 904 
Black Prince.........-- 18,500 Blackwall. = Nov. 8, 1904, 
WB cee ccccccccccces 13,500 Pembroke. Building. 
GREED 000: cccccccccce 13,500 Glasgow. Ordered. 
SNE Jove chetececcccccce MED Barrow. a 
SE Geiss cocccces sée 13,500 Newcastle. “ 
Hampshire.......... +++. 10,700 Elswick. Launched Sept. 24, 1%, 
Devonshire........... - 10,7 Chatham. - April 90, 1904. 
Roxburgh.........-+ «+++ 10,700 Glasgow. “ Jan. 19, 1904, 
DIED onde c cee covscce 10,700 Clydebank. " Oct. 8, 1908, 
MPBGT 2. cccccccccccesecs 10,700 Greenock. “ March 8, 1904. 
Carnarvon ..... «+ 10,700 Glasgow. “ Oct. 7, 1908, 
Cormwall .........-sseee- 9,800 Pembroke. U nder trial. 
Lancaster. .........+.+«- 9,800 Elswick. 
Protected Oruisers. 

WROOUMISE. . 00. cccccccee 5,880 Devonport. Launched June, 19%. 
TOPOS ....2.6 ce ccesceces 3,000 Birkenhead (Laird). Under trial. 
Amethyst....... «...++. 8,000 Elswick (Armstrong). 4: bs 
0 ee 8,000 Birkenhead (Laird). Launched Jan. 6, 104, 
GED vce idcccsvccsese 8,000 Jarrow (Palmer) March 17, 1904 

Gunboats. 
ek cnc cceccnses 1,006 Sheerness. Launched April 2, @& 
Dh ccukd detwenesencenees 1,006 63 Under trial. 

Scouts. 

Adventure........... 2,750 Elswick. Launched Sept. 9, 104 
EE Ee 2,545 Fairfield. ee Aug. 27, 1. 
EE oss cosneces 2,610 Birkenhead. “ July 16, 1% 
ee 2,900 Vickers. * April 19, 1904, 
Skirmisher ............. 2,900 “ Building. 
Foresight.............-. 2,545 Fairfield. Launched Oct. 8, 190% 
Attentive...........-65. 2,7 Elswick. Building. 
Dh nice eccocees MED Birkenhead. Launched Oct. 12, 19% 
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The orders for the two battleships included in the navy programme of 
-e been placed. One of these is to be built at the new works at 

1904-5 have p Re teal 
Dalmuir-on-Clyde of Messrs. William Beardmore and Co., Limited, fully 
described in last week’s Engineering, and the other at the works of Pal- 
mer’s Shipbuilding and Iron Company, Limited, Jarrow-on-Tyne. These 
battleships, the first designed by Mr. Philip Watts since he was appointed 
Director of Naval Construction and Assistant Controller, mark a large 
in advance, especially in respect of gun-power and of armor protec- 
tion. For many years it has been the invariable practice to fit four 12-inch 
into our battleships as a primary armament, and, up till the design 
of the King Edward VII by Sir William White, the secondary armament 
was exclusively of 6-inch quick-firers. But it had long been urged that, in 
view of the greater resistance of armor to penetration, these quick-firers 
would be ineffective in a fleet action fought at about 3000 yards’ range. 
In the King Edward VII class four 9.2-inch guns were substituted for a 
corresponding number of 6-inch weapons; while this was a useful addition 
to fighting power, it was still considered by some that the remaining 6-inch 
guns were inadequate. Mr. Watts has now discarded them, and the arma- 
ment of this new Lord Nelson class includes four 12-inch and ten 9.2-inch 
s. At the same time the length of the guns has been increased—the 
Sser from 40 to 45 calibers, and the latter from 45 to 50 calibers. So 
that, separately, as well as collectively, the ordnance of the new ships has 
much greater fighting power than that of the preceding ships. The 9.2-inch 
guns will be mounted, eight of them in pairs, within gun-houses over the 
upper deck, while the two remaining weapons will occupy central positions 
on each broadside. It is important to note that thus none of the guns will 
be placed at a lower level than the upper deck, while the machine-guns, 
numbering fifteen 12-pounders, twenty-three 3-pounders, and two Maxims, 
will be mounted on the central battery behind, and at a higher level than, 
the main guns, so that they will command the whole sea area within tor- 
pedo range of the battleships. As regards armor, the more vital parts of 
the ship will be protected by broadside armor of greater thickness than has 
yet been adopted since the latest quality of carburized steel was introduced, 
Izinch steel being more extensively adopted than hitherto. The side 
armor extends from 5 feet below the water-line to the upper deck, which 
level is also armored in the vicinity of the guns, and this side protection 
extends, although of reduced thickness, forward to the ram. There will be 
five submerged torpedo-firing tubes. The Palmer ship will be fitted with 
and Wilcox boilers, and the Beardmore ship with Yarrow boilers. 
The machinery for this latter ship is to be constructed by Messrs. Haw- 
thorn, Leslie and Co., Newcastle-on-Tyne, under sub-contract with the 
builders. The engines are to be of 16,750 indicated horsepower, each 
engine having a high-pressure cylinder of 3234 inches, an intermediate of 
52% inches, and two low-pressure cylinders of 60 inches in diameter, with 
a stroke of 48 inches. Full power is to be developed with the engines run- 
ning at 120 revolutions, and taking steam at 250 lb. pressure; but the boil- 
ets will work at 275 Ib. There will be fifteen boilers in each ship, the total 
weight of machinery in the Beardmore ship being 1545 tons, and in the 
Palmer ship 1560 tons. The vessels are rather shorter than the King 
rd class, being 410 feet, as compared with 425 feet, but they have a 
beam of 70.6 feet, as compared with 78 feet, and their depth is 43 feet 1% 
imehes, as against 42 feet 11 inches. The hull is of slightly less weight, 
and at the same time the cost is less. The weight of the armor of the 
new ships is barely as great as in the King Edward VII class, but the 
thickness is more directly proportioned to the vital nature of the area to 
be Protected, and the protection is therefore more effective throughout. 
lere is a slight saving in weight in the machinery, since no cylindrical 
ers are being fitted. The whole of the economy in weight from the 
Yarious items, as well as the increase in displacement, is utilized for the 
mefease in gun power and ammunition, the result being that greater offen- 
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sive quality has been attained in this ship with a very slight increase in 
total displacement, the new vessels being 16,500 tons, while the earlier ships 
were 16,350 tons.—Engineer. 


A number of engineering firms throughout the country have been invited 
by the admiralty to send in tenders for the construction of machinery for 
the three armored cruisers to be built at the dockyards under this year’s 
naval programme. The vessels—which will be built at Devonport, 
and Portsmouth—are to be known as the Minotaur class. In their design 
they mark an important advance on the Duke of Edinburgh type, the firg 
designed for the navy by Mr. Watts as Director of Naval Construction 
They will be 10 feet longer, 490 feet in all, approaching again the 500 feet 
attained in the Powerful and Drake classes. This is the maximum reached 
by warships, as length is regarded always as a necessary evil, so that when. 
ever the 500 feet is approached an effort is put forth to revert to shorter 
vessels, because they can be more easily manceuvered in harbors or chap. 
nels of restricted area. The greater length, too, adds to the size of th 
target. But, apart altogether from the injunction laid upon the nayal 
architect to carry increasing loads on lessening draft, necessitating, as i 
does, increased length of beam, there is the fact that length is a factor 
conducive to speed. For these reasons our warships, like our high-speed 
merchant vessels, have been steadily increasing in length. The new ships 
differ in the strength of their armament. They will carry eight 92-inch 
guns instead of six, as in the Duke of Edinburgh class; a corresponding 
reduction being made in the secondary battery. All of the boilers, too, 
will be of the water-tube type, reverting to admiralty practice, and con 
forming with the later view of the boiler committee. The engines will be 
of the four-cylinder, triple-expansion type, and a speed of 22% knots is 
anticipated. 

Changes of an important character are being made in the armament and 
fitting of the new cruiser Cornwall, which recently arrived at Devonport 
from Pembroke Dock, where she was built. The mountings of the twm 
6-inch guns have been hoisted out for re-adjusting so as to ensure the axes 
of the guns being parallel at all elevations. A similar alteration had & 
be made in the Essex, a sister ship. The cradles of the other 6-inch gums 
will be fitted with extra sleeve pieces to give these more steadiness, it 
having been found that the length of these guns caused a tendency ® 
spring when fired. The cruiser’s funnels are also to be shortened 1§ feet 
and the masts lengthened.—United Service Gazette. 


The Fairfield Shipbuilding and Enginering Company (Limited), Govay 
launched on Saturday the “ fleet scout” Forward, which they have built 
for the admiralty. She is the first of two vessels the firm has on hand 
for this new class. These vessels are not expected to enter the figh 
line in time of war, but will serve as attendants to vessels of the fleet, 
search out and convey information as to strength and position of i 
enemy. Lightness and speed are essentials. The Forward is 384 fet 
long over all, and 39 feet 2 inches wide, while her draft of waterm@ 
normal load condition will be about 14 feet. Her displacement will & 
28s0 tons, and her speed 25 knots, with machinery developing 1650 
1.H.P. Her bunkers are capable of stowing away coal with which sit 
may steam a total distance of about 6000 knots at about 12 knots speed, 2 
distance just double that required by the terms of the admiralty imquitf 
She will be lightly armed with ten 12-pounder guns and eight 3-poun 
together with two 18-inch deck torpedo-tubes. Protection is afforded @ 
the engines and boilers by a belt of 2-inch Krupp non-cemented arm 
extending from 30 inches below the water-line to the upper deck 
across the vessel at each end of the machinery spaces, and by the appt 
deck of %-inch high tensile steel. Further protection is given © 
boilers by the coal, which is arranged in side and cross bunkers surrod 
ing the boiler rooms and reaching to the upper deck level. The magaziae 
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gre protected by an armored deck extending well below the water-line. 
A ing feature of the design is the great weight of material devoted 
to strengthening the main structure of the hull, and the care taken to 
ensure that the parts contributing to longitudinal strength should run 
continuously without loss of strength at the butts and without abrupt 
of scantling. High tensile steel has been largely used, and the 
Forward will be one of the strongest war vessels that has ever been con- 
structed. As regards appearance and accommodation, she has been de- 
st with a full forecastle forward and a sunk poop aft, the former 
core an elevated gun platform and ensuring dryness, while the latter, 
which is a distinctive feature of the Fairfield design, gives roomy apart- 
ments for the accommodation of the officers. On the forecastle are three 
of the 12-pounder guns and a circular conning-tower of 3 inches. Krupp 
non-cemented steel with navigating bridge, steering shelter, searchlight 
, chart-room, and captain’s watch cabin above. Aft above the 
poop is another light bridge, and on each bridge are placed two of the 
ypounder guns. In the waist of the ship are four 12-pounder and four 
zpounder guns and the two torpedo tubes, and on the poop deck are the 
remaining three 12-pounders. The total complement is 290 officers and 
men, including about 150 stokers and 50 seamen. The propelling machin- 
ery consists of two sets of triple-expansion engines in two watertight com- 
ts, each set having four inverted cylinders working on four cranks, 
on the Yarrow, Soblick, and Tweedy system. Steam will be sup- 
plied by an installation of 12 water-tube boilers of the latest small tube 
designed for a working pressure of 260 Ibs. The Forward is to have 
pad funnels, and a single mast with light signalling yard and wireless 
telegraphy pole—United Service Gazette. 


Special interest attaches to the Black Prince, launched on November 8 
from the yard of the Thames Ironworks and Shipbuilding Co., Ltd., and 
her sister the Duke of Edinburgh, as these are the first ships designed by 
Mr. Philip Watts. 

Below are particulars of the Black Prince compared with the French 
Rénan and the U. S. A. California, which are of practically the same dis- 
placement, also with the British Drake class. It is interesting to note that 
while we have decreased in size the Americans have made a corresponding 
increase. 

Owing to the different systems employed in mounting the big guns, 
comparisons of the total armaments are a trifle misleading. The broad- 


sides are: 


B. Prince. Drake. Rénan. California. Washington. 
Pour 9.2-in. Two 9.2-in. Two 9.4-in. Four 8-in. Four 10-in. 
Five 6-in. Eight 6-in. Six 6-in. Seven 6-in. Eight 6-in- 


So that the Washington is much the more serious opponent on paper. In 
actual ae the Black Prince has a reserve of guns, as the plan indi- 
cates, though there is reason to doubt whether this has all the value that 
Was assigned to it a year ago. The Far East fighting seems to indicate 

very few guns will be disabled in battle. Should this prove to be a 
general truth, then the Black Prince class will always be in the position 
of having two useless guns. Since, however, each of the four big guns in 

type is mounted singly, the “survival chances” of each are consider- 
ably greater than those of the usual twin turret armed ship. With single 
turrets, also, a greater rate of fire is to be maintained, so that, despite the 
two idle guns, the four single pieces undoubtedly represent more fire than 

the same guns in a pair of turrets. 

The Black Prince and her sister the Duke of Edinburgh are usually 
described as the first completely belted British ships of modern times. 
This, however, is not a feature of very much importance because they only 
“arry 3-inch aft, and double skins, and so forth, give most of our recent 
ships about 2-inch. The one thickness is probably of little more use than 
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other under modern battle conditions. A more real advantage is that 
ysual 6-inch amidships belt is continued to the bow at 4-inch; 4-inch 
the thinnest armor for which the Krupp process can advantageously be 
ged, so that there is more than 2-inch value for the 2-inch difference 
the bows of the Black Prince and the Drake. 

inst this, however, is to be set the fact that the vessels of the Black 
Prince class are practically without armor decks. A skin deck of two 
thicknesses exists, but its stopping power is probably insignificant. Viewed 
in connection with the very great advances recently made in capped pro- 
tectiles. this virtual abandonment of the armor deck’s extra resistance does 
not please the average naval officer, though possibly the greatly increased 
offensive power of the Black Prince may be counted by some as a con- 
siderable makeweight, offence being from some points of view the best 
defence that can exist. This, however, is still an obscure point, since it is 
involved by the fact that the first shot or so of the enemy may do enough 
damage to render the originally powerful attack equal or inferior to his 
own, while he himself, being better defended, suffers nothing from that 
demoralization which hits are almost bound to produce to a greater or less 


ef 


extent. 

The Black Prince, like the Duke of Edinburgh, will be among the last 
of ships with the 6-inch guns—abolished for their later sisters. These 
6inch will be 50 calibers long, and, therefore, considerably more powerful 
than previous guns of this size, but whether they will ever fire in battle is 
another matter. There is little to indicate at present that ranges at which 
the 6-inch gun will be any good will obtain. 

It is worthy of note that there is no ahead fire for the forward 6-inch 

good thing. Sponsons and recessed ports forward are pretty on 
; in fact, they merely serve to check speed and make the ships wet. 
Black Prince carries no 12-pounders. Presumably she relies upon 
her 6-inch guns to check torpedo attack, for 3-pounders are useless for 
this. It may be added that 12-pounders appear to be little more useful. 

In speed the Black Prince is below the Drake class, which reach 24 
knots with a very economical coal expenditure. This speed reduction is 
viewed with disfavor, despite the theory that a certain 22 knots is better 
than a problematical 23. The Drakes do a certain 24, and the Black Prince 
class, it is hoped, will also exceed the contract speed by a knot. The steam 
generators to be fitted are of the Babcock and Wilcox type, of the latest 

ed pattern. 
© sum up, the Black Prince type is better armed than the Drake class 
by at least 33 per cent. In defence it is about 20 per cent less efficient, but 
it is also smaller than the Drake type. In speed and coal endurance there 
is an inferiority of pce: ew hy le cent. The armament gain is so 
great that it more than balances any loss, and the advance is certainly 
commensurate with the times.—Engineer. 


The Adventure, a ship of the new “fleet scout” class, built for the 
navy by Messrs. W. G. Armstrong, Whitworth and Co., at Elswick, was 
launched on the oth of September. The naming ceremony was performed 

Miss Barry, daughter of Captain .y- Director of Naval Ordnance. 

Adventure is 374 feet long, with 38 feet 3-inch beam, and has a dis- 

t of 2850 tons. She will be armed with ten 12-pounders and eight 
$pounder quick-firing guns and two torpedo-tubes. Her speed is to be 
twenty-five knots an hour. Sir Andrew Noble stated that the new type of 
vessel had proved of very great utility in the Russo-Japanese War. He 
shortly to launch a sister ship, the Attentive—United Service 


_ The admiralty, it is understood, will within the next three or four weeks 
invite tenders for the construction of the fourteen torpedo-boat destroyers 
to be built under the year’s programme. There appears still to be some 
doubt nm to the type of vessel to be adopted. Many officers strongly sup- 
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port the more recent vessels which have in sea-going trim a speed of 
knots; while others look askance at the fact that even in fair weather 24 
in emergency there is no new torpedo craft of a greater speed. F 
torpedo work speed is everything, and thus many contend that # bans 
ought to be possible. The admiralty would willingly accept this 

rate if it could be got along with the other conditions, and without a 
increase in cost. In the circumstances, it is only right that in the new 
contracts terms of load, etc., should be specified, with a minimum 

of say 25% knots: and that a premium should be paid for each extra 
quarter-mile per hour realized on trial. When penalties are exacted for 
deficiencies in speed, it does not seem unreasonable to have premiums for 
higher speed. If these premiums were of an encouraging amount, 
cially for large additions, there is no doubt that the building firms would 
exert all their ingenuity to afford the necessary improvement. Such re 
wards would be an incentive to advance in steam propulsion.—United Se. 
vice Gazette. 


Tue InpIAN TroopsHip DuFFERIN.—It is long since the British Govern 
ment departed from the practice of building ships for the transport of 
troops from one part of the Empire to another—a fact which is to be 
regretted, as these were most admirable schools for the training of engi- 
neers, since the conditions required the running of the machinery for long 
periods of time, involving continuous vigilance and strain on the mecha 
ism, which brought out the better qualities of the personnel. The Indian 
Government, however, have found it more profitable to maintain their own 
ships, but for many years the Royal Indian Marine have taken complete 
charge; and there is, therefore, no educational advantage so far as the 
British navy is concerned. The reason, of course, for the maintenance of 
the fleet is found in the fact that during the season there are transported 
from India 12,000 officers and men, in addition to their wives and families: 
while the ships are further utilized, not only for service on the coast of 
India, but in connection with the many expeditions which are organized 
by the government. For many years Sir Edward Reed, K. C. B., has acted 
as naval architect for the India Office, and he himself readily admits that 
in the arrangement of the many important details which ensure the sue 
cess of the vessels, he has had valuable help from the officers of the Roya! 
Indian Marine. 


In the design of these Indian troopships there has been steady progress, 
and in connection with the launch on September 14 of the latest and largest 
vessel yet constructed for the purpose—the Dufferin—floated from the 
works, at Barrow-in-Furness, of Messrs. Vickers, Sons, and i 
Limited, evidence is afforded of this advance. Taking the Serapis, bull 
about 1867, as the starting point of comparison, and the Warren Hastings 
built at Barrow thirteen years ago, as the intermediate ship, we find that 
steady progress has been made. This is specially notable in connectol 
with the speed. The Serapis was a vessel of only 14 knots, the Warr 
Hastings made 168 on trial, and the new vessel is designed to steam@ 
18% knots. In size there has been also a considerable increase, a 
Serapis was only 360 feet long between perpendiculars, while the Warra 
Hastings was 337 feet, and the new ship is 437 feet long. In displacement 
tonnage the advance has been progressive from 6211 tons to 7340 tm 
As indicative of the advance in the efficiency of engines and boilers we not 
that the horsepower in the case of the Dufferin has only increased 30 percem 
while the displacement has gone up over 50 per cent, and the speed is Off 
2 knots greater. The greater speed will be very advantageous in the ever 
of the employment of the vessels as armed cruisers; while owing to the 
higher steam pressure and the greater engine economy, the consumption 
fuel is reduced for the higher power of the later ship, while a reduction 
has been made in the crew, owing to the important mechanical equipment 
on board. There is, too, a very striking advance in the armamelt 
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Indeed, the Dufferin is the most powerfully-gunned ship of the class. 
Instead of two 20-pounder guns she has eight 4.7-inch weapons, firing 
J, shot, and instead of one howitzer, she carries eight 3-pounder rapid- 
: s. It would be easy, also, to demonstrate the increased effi- 
ciency in respect to the handling of stores, and also in the comfort of the 
habitable quarters. In regard to cost, the later ships are cheaper than the 


earlier vessels, notwithstanding the very considerable 


accommodation, comfort, and speed. 

The appended table shows the main features of the three vessels, the 
one the Serapis, of 1867, the second the Warren Hastings, of 1885, and the 
third the Dufferin, just launched. 


increase of size, 


COMPARISON OF OLD AND NEW INDIAN TROOPSHIPS. 








|Warren Hastings. 





Serapis, &c. Dufferin. 
— | 
length between perpendiculars.. 360 ft. 837 ft. 437 f 
Breadth, extreme...............++. 49ft.2gin. | 49 ft. 2% in. 62 ft. 6 in 
5 Sores. a sows 18 ft. 
BOMMGRS 20.02. 2-00 0eceeeee 5 aft. °F © nial 2 * 
(mean. 18“ By“ 17 ft, Op in, 19 * 
Displacement in tons..........-... 6211 7 7340 
Area of mid-section in sq. Seat "' 788.77 730 x90 
{ nomina 7 eece onan 
Horse power..... Spence } indicated 9045 ae #400, 
Trial speed in knots............... 14 , 
Water, toms ......--..-. ec cseeeeees 147 90 200 
Crew (Officers one men), wre 251 152 260 
Troops, officers, ladies and c -| 
Sats Gacsccccce cocccces 1243 1165 | 1260 
Eh cosccccsccccccccces 2g in 2% in. | 2.4% in. 
Anchors, bower 4 of 756 cwt 4 of 3 cwt. | 8of 4 cwt. 
7 20-pdr. Six 4.7-in. guns Eight 4.7-in. 
rmstrong guns 
SE One 24-pdr. Six 3-pdr.guns | Eight 3-pdr. 
Howitzer. guns. 


Ess sc ccccccscevecsoce! 1180 674 1200 


The vessel differs little in construction and internal arrangements from 
the first-class modern merchant ship; but a closer examination reveals many 
important departures in detail to suit her for her special mission. She is 
designed with due consideration to her adoption as an armed cruiser, and 
thus will be provided with eight 4.7-inch quick-firing guns, and eight 3- 
pounder quick-firers, the largest size of searchlight projector, large maga- 
mmes and armory under the water-line, and other similar auxiliaries. 
Great care has been taken to insure the vessel against sinking, should she, 
unfortunately, be in danger. There is a cellular double bottom, within 
which there may be carried 800 tons of fresh water, and there are distillers 
for ans 35 tons per day. She is built of strong scantling, with four 
complete decks, and a boat or promenade-deck amidships, extending about 
half the length of the vessel. Internally there are a large number of 
water-tight compartments, and for the first time in a troopship, there has 

introduced the Stone-Lloyd system of control for water-tight bulk- 
head doors. By this system all the doors can be closed by hydraulic gear 
from the captain’s bridge, though at the same time, any one door may be 
from several positions, while automatic arrangements are provided 

$0 that the flow of water into any one compartment would at once close 


the door of communication from such compartment to others. At the same 
time a bell is rung at the door to give sufficient warning to any one living 
im the compartment at the time. Owing to the fact that the vessel will 
have to pass through the Red Sea, teak has been used throughout jor 


a *. and for the same reason ventilation has had primary consid- 
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The Dufferin has accommodation for about 100 first and second-class 
passengers, 1100 European troops, as well as for all the officers, engi 
crew, firemen, officers’ servants, soldiers’ wives and children, maki 
total complement of about 1520 in all. On the boat-deck large teak dec 
houses are built to accommodate the captain and ship’s officers. On the Spar- 
deck are arranged the entrances to first and second-class passenger accom 
modation and saloons, and to troops’ quarters; a large nnd handsome smok- 
ing-room and music-saloon and state-rooms are also built on this deck, 
State-rooms are built on the main deck for the first and second-class pas. 
sengers and officers, with dining-saloons, galleys, pantries, and bakeries 
The usual lavatories, bath-rooms, etc., are provided, having hot and cold 
water supply. The firemen and crew are berthed on this deck forward 
The troops’ and women and children’s quarters are placed on the troop and 
orlop-decks ; and these places are fitted up complete with hospitals, wash. 
places, bath-rooms, water closets, etc., a cot-lift also being provided ® 
enable any of the sick to be raised to the spar-deck. Magazines and 
armory, store and provision-rooms, refrigeration-room, fresh-water tanks, 
etc., are built on the orlop-deck and in holds. 

The sanitary arrangements have been specially studied, and are of th 
most efficient description, a large number of electric ventilating-fans being 
fitted in addition to the natural ventilation provided. In the ‘tween decks 
large ventilating windows are fitted. A system of steam and electric heat- 
ing is fitted up throughout all living spaces. The derricks and gear for 
working the cargo and stores, also the capstans and boat-winch, are all 
fitted up with hydraulic power. A powerful steam-windlass is fitted on the 
spar-deck forward for working the anchors, which are of the stockles 
type. The steam steering-gear is placed on the spar-deck amidships, with 
chains led aft to the screw gear on the poop-deck. The steam gears 
controlled by telemotor on the bridge-deck. Helm-signals are fitted on 
the main mast to indicate the position of the rudder. A large number of 
boats, including two steam cutters, are carried on the boat-deck; the life 
boats are built of steel, and are fitted with patent davits, and the vessel 
thoroughly equipped with all the usual life-saving appliances. 

The vessel has a straight stem and elliptical stern, and with two pole 
masts and two funnels presents a well-balanced appearance. She is to be 
driven at a speed of 18% knots, by two sets of triple-expansion engines 
developing 9400 indicated horsepower. There are three cylinders in each 
engine, the high pressure having a diameter of 30 inches, the intermediatt 
of 47 inches, and the low pressure of 75 inches, the stroke in all cass 
being 48 inches. The engines are of the same type as the company adopt 
for high-class merchant ships, and in all cases the plant is duplica 

The steam-distribution valves are of the piston type for the high-pree 
sure and intermediate-pressure cylinders, and of the flat double-ported 
description for the low-pressure cylinders. They are actuated by vale 
gear of the ordinary double-eccentric link-motion type. The reversing 
gear is operated by steam and hydraulic engine, having steam cyl 
15 inches in diameter and 21 inches stroke, placed at the back of the 
engines, and worked by gear from the starting platform. The condensen 
are constructed of steel plates, and have a total cooling surface of 10,600 
square feet; they are each supplied with circulating water by a Gwynmtt 
centrifugal pumping engine, and arranged so that either pump can citer 
late either condenser by means of a cross-connection. 

The auxiliaries in the engine-room consist of two general service duplex 
pumps, to act as fire, bilge, and ballast engines; two direct-acting mam 
feed-pumps, and one direct-acting auxiliary feed-pump; two feed-walet 
filters; two sets of evaporators and distilling machinery, each capable of 
supplying 35 tons of fresh water per 24 hours; two feed-heaters; OF 
auxiliary condenser for taking the exhaust steam from all the auxiliaty 
engines in the ship; one fresh-water duplex pump. In the boiler-room a 
fitted four ash-ejectors and pumps, and four silent ash-hoists. In 
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tion to the above, there is one large double-acting sanitary pump fitted to 
each set of main engines, worked in conjunction with the feed and bilge 

from the air-pump levers. At the forward end of the engine-room 
he troop-deck is a large engineers’ workshop, fitted with the usual 
machinery, and driven by an electric motor. 

The engines are supplied with steam from four double-ended boilers of 
the marine multitubular type, worked under heated forced draft with 
dosed ash-pits on Howden's system. Each boiler is fitted with six of 
Morison’s suspension furnaces, and is constructed for a working pressure 
of 180 Ib. per square inch to Lloyd’s requirements. A large auxiliary 
boiler of the cylindrical type with two of Morison’s suspension furnaces 
is also fitted for supplying steam to all the auxiliary engines. Air is sup- 
plied to the furnaces by two large fans, each of which is driven by two 
engines. There are two funnels, 10 feet in diameter outside, and carried 
about 80 feet above the level of the fire-grate —Engineering. 


The annual long-range prize firing of the Mediterranean fleet takes place 
off Argostoli this month, and at the close of the competition the fleet will 
return to Malta, with the exception of the flagship Bulwark and the 
London, which are to cruise in the Adriatic. At the prize firing the 
ranges for battleships and cruisers are to be between 4000 and 7000 yards. 
Hits at the longer range will count more than those at the shorter, and, 
similarly, 12-inch gun hits will be held of greater value than those for 
6inch pieces. Each broadside is to be brought to bear for three minutes, 
and the ships are to steam 14 knots while firing. For the smaller cruisers 
the ranges will be 2500 to 3000 yards, but the other conditions will be the 
same as those governing the battleships and armored cruisers. A sensa- 
tional story comes from the Mediterranean, according to which the Irre- 
sistible nearly blew up the Greek warship Basileos Georgios. The Irre- 
sistible, it appears, was at target practice off the island of Poros, the 
target being a small rocky eminence known as Petro-caravo. When the 
Basileos Georgios came into sight, firing was ordered to cease, but by 
some mistake a gunner in one of the 6-inch casemates failed to under- 
stand the order and discharged his piece. The missile passed across the 
Greek warship amidships, 2 feet from the bulwarks, and entered the water 
about 30 feet beyond. The Minister of Marine, Monsieur Zygomalas, was 
on board the Georgios, and the captain of the Irresistible immediately 
despatched an officer to explain that the firing of the gun was quite a 
mistake, and to apologize. Fortunately no damage had been done, and 

tgios was able to return to harbor. But the margin of safety 
would appear to have been a very narrow one.—Army and Navy Gazette. 


The Channel fleet on its way from Invergordon to the Tyne carried out 
prize firing with 12-pounder guns. This was the result of an admiralty 
order calling on commanding officers of ships to use every endeavor to 
secure better results with light quick-firing guns, the effective use of which 
i torpedo attack is so important. The fleet recently devoted a whole day 
to practice, and Vice-Admiral Lord C. Beresford expressed his great satis- 

ion at the excellent shooting of Sergeant Hubbard, R.M. A., of the 
; Petty Officer Harris and Leading Seaman Furness, of the Hanni- 

; Able Seaman Layton, Corporal Cole, R.M.A., and Private Mann, 
RM.L.1, of the Cesar; Sergeant Ford and Gunner Rowe, R. M. A., and 
Able Seaman Ford, of the Victorious; and Able Seamen Crossley and 
F. Cooper, of the Mars.—United Service Gazette. 


Important exercises were carried out by the Mediterranean fleet during 
tun between Mitylene and Salonica. The plan of operations was as 
follows: “A battle fleet belonging to A is known to be steering to Salonica 
from Mitylene. An enemy's fortified base is situated at Port Mudros 
(Lennos). There is a flotilla of ten destroyers, a cruiser, and a depot-ship 
g to B. A’s fleet, besides battleships, consists of two armored 
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cruisers, two other cruisers, and ten destroyers.” This latter force had to 
try and keep B’s ships from attacking the battleships. Owing to the 
ambiguous wording of the directions the operations at first i 
but later went well. A’s force attempted to blockade B during dayij 
but these ships had already left and disappeared. During the same night 
they reappeared, and a battle was fought between the rival ¢ 
None of the battleships were put out of action, but the results were 
instructive, as none of the ships had any lights of any kind showing by 
they were, of course, permitted to use searchlights if necessary, The 
usual rules in regard to ships being put out of action were observed 
The destroyers were allowed to fire torpedoes with collision heads— 
United Service Gazette. 


The admiralty issued orders for a special series of comparative trial 
to be carried out this week off Fortland, between three of the latest type 
of 25-knot torpedo-boat destroyers and three of the 30-knot destroyers. 
The new destroyers selected were the Usk, built by Messrs. Yarrow and 
Co., of Poplar, the Cherwell, built by Palmer’s Shipbuilding Company, 
and the Arun, built by Messrs. Laird, Cammell and Co. The 3o-kno 
destroyers selected were the Falcon, Syren and Gipsy. The trials ap 
taking place under the superintendence of admiralty officials, and in order 
that they might be run under equal conditions, the whole of the vessels 
were undocked on the same day.—United Service Gazette. 


The ships of the Channel fleet carried out their prize firing off the coast 
of Scotland during the run to Invergordon at the end of September. The 
weather was all that could be desired, and there was nothing to prevent 
the ships making good scores. The following are the rounds fired, with 
the actual hits made: Mars, 165 rounds fired, 86 actual hits; Magnificent 
100, 39; Majestic, 150, 60; Endymion, 173, 35; Jupiter, 182, 60; Illustrions 
160, 80; Victorious, 100, 39; Hannibal, 166, 91; Doris, 80, 15; Hermes, & 
19; Caxsar, 187, 127. The flagship Czsar did remarkably well, and her 
record will not be beaten easily. 

Vice-Admiral Lord Charles Beresford has issued a “ general memorai- 
dum,” in which he expresses his satisfaction at the general improvement 
shown by the midshipmen of the Channel fleet in signalling. On October 
1 last year the average throughout the fleet was 52 per cent; on the same 
date this year it was 82.5 per cent—a very marked improvement. Th 
three most successful midshipmen are to be specially commended by ther 
captains.—United Service Gazette. 


One of the principal features of the new scheme for the training of 
naval cadets, as well as boys for the lower deck, is the provision of s& 
going tenders to the training establishments. In the case of the Isis amt 
Aurora, tenders to the Britannia, the innovation has been abundant 
justified, especially in this respect—that it creates among the cadets @ 
increasing interest in their work and profession. There is every reasil 
to believe that the experiment will be equally successful with the bo 
The Medusa, the tender to the two Devonport training ships, leit @ 
Monday for a cruise to Arosa Bay, and Gibraltar. Although she ia 
already had two drafts of boys for mechanical training from the Imprer 
nable and Lion, this is the first draft with which she has proceeded tos 
beyond a cruise of a few hours’ duration. The Medusa will retum® 
Devonport on October 26. Another draft will then be in readiness, # 
she will again leave on November 7 for a month’s cruise —United Sermm@ 
Gazette. 





Among the many promises made in the new admiralty scheme of 
December 16, 1902, most of which have already been redeemed, wet 
several affecting warrant officers, who were to be promoted to executt 
rank. This regulation was to affect engineer warrant officers as well 3 
chief petty officers, carpenters, etc. There were sixty gunners and boat: 
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gwains raised to the rank of lieutenant when the new scheme came into 
‘on. and others have been added since. A month ago a circular letter 
was issued by the admiralty containing the new regulations governing the 
jon to commissioned rank of chief and other artificer engineers, and 
the retirements of lieutenants, carpenter-lieutenants, and engineer-lieyten- 
ants, promoted from the position of warrant officer of their respective 
Another circular letter has been issued this week dealing with 
in the regulations governing the training of warrant officers of the 
military branch. It contains the changes involved in the revision of the 
samanship examination and examination in educational subjects for 
s and boatswains. All candidates for the rank of executive warrant 
oficer will now pass in seamanship, and must obtain 600 marks out of a 
total of 1000 in order to qualify. They must also pass the educational 
test. The maximum marks in arithmetic are to be 100, and the minimum 
to qualify 60. Candidates for a boatswain’s warrant may in future be 
selected from seamen torpedo-men, as well as from seaman gunners. The 
qualifying course in the gunnery school will amount to ninety days for 
gunners, and for torpedo gunners an additional course of ten days in 
gunnery lectures; and diving will be required. The qualifying course in 
gunnery for boatswains will be fifty days. Boatswains and acting boat- 
swains who have qualified in gunnery and torpedo will be eligible for 
employment on the duty of gunners or torpedo gunners in a temporary 
vacancy, and whilst so employed a boatswain holding a first-class certifi- 
cate in the combined gunnery and torpedo courses will receive an allow- 
ance of Is. a day, and those holding second-class certificates 8d. a day.— 
Army and Navy Gazette. 


The system of coaling at sea as invented by Engineer-Commander H. W. 
Metcalfe, the appliances for which are fitted to the sloop Basilisk, will 
shortly be subjected to further trials. It is expected that one of the 
battleships of the Home fleet will be detailed to carry out the experiments, 
and that they will take place in the neighborhood of Spithead. The diffi- 
culties which have previously been experienced by the drawing of the 
splice in the endless whip have now, it is understood, been overcome. 

A remarkable coaling feat was accomplished on August 30 by the 
Grafton, flagship of the Pacific Station, at Esquimalt. Her crew, using 

baskets only, put on board 600 tons of coal at an average of 

nearly 195 tons an hour. Two years ago the ship’s best performance was 

So tons an hour. She is now believed to have established a world’s record 

for a vessel of her size coaling in similar conditions —United Service 
é. 


_M. Pierreval, writing in the Moniteur de la Flotte of the recent opera- 
tions in the Irish Sea, says that the English have this year experienced 
Many accidents amongst their destroyers, and have lost one, the Decoy. 
Nevertheless, these vessels have, he thinks, given unmistakable proofs of 
their powers of endurance, and the conditions under which they are 
Maneuvered at night, without navigation lights, render a certain amount 
of risk unavoidable. With regard to the submarines at Milford, they seem 
to have attempted an attack on anchored vessels, but did nothing at sea, 
and their operations are hardly taken seriously. There is, he continues, 
a certain party both in the fleet and the press which is opposed to these 
vessels, and he would prefer to wait for more complete information as to 

ir actual performance before venturing to give an opinion upon it.— 
United Service Gazette. 


Tue Torrevo MANnceuvers.—The torpedo manceuvers, which began at 

@ m. on the 8th ult., concluded on the morning of the 15th ult. There 

Was one serious mishap, viz., the sinking of the destroyer Decoy, be- 
longing to the Blue Flotilla, by the Arun, another vessel of the same flotilla, 
was attended, fortunately, by no loss of life, although two of 
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the Decoy’s crew were rather seriously injured. The official object of 
the operations was thus defined: To ascertain as far as Possible the 
extent of the danger which threatens a fleet compelled by strategj exi- 
gencies to move within the radius of action of strong hostile to 
flotillas, but having the advantage of a superiority of force over the 
enemy in battleships and cruisers, and the support of equally strong 
torpedo craft flotillas of its own. 

The fleet in question (the Blue) was composed of four battleships: the 
Royal Sovereign, Hannibal, Howe, and Barfleur, with the second-clag 
cruisers AZolus and Melanpus; it was supported by flotillas of destroyers 
operating from Queenstown, Waterford, and Carrickfergus. Vice-Admiral 
Sir A. K. Wilson, K. C. B., was in supreme command on the Blue side 

Rear-Admiral C. G. Robinson, with his flag on the second-class cruiser 
Highflyer, was in command on the Red side, his headquarters being at 
Milford Haven. The force under his orders was made up of torpedo 
gunboats, destroyers, and torpedo-boats, the different flotillas being stp 
tioned at Milford Haven, Falmouth, and Loch Ryan, in the north. 

On the morning of Monday, the 8th, the Blue fleet was sighted by th 
Red signal stations in Cornwall at 8 a. m—the hour when hostilities com. 
menced. At the same time a flotilla of Blue gunboats and destroyers let 
Queenstown and formed a line across the mouth of the Bristol . 
the Blue fleet came into touch with them early in the afternoon, and 
screened by this protecting flotilla, was off Milford Haven about 4p. m, 
when it altered course for Carnsore Point, where it picked up the Ble 
flotilla of destroyers from Waterford, which convoyed it throught th 
St. George’s Channel, the fleet arriving at Carrickfergus in Belfast Lough 
on Tuesday at mid-day. On Tuesday afternoon the Blue flotilla from 
Carrickfergus was sent out to clear the way and mask the Red flotilla at 
Lock Ryan; this it succeeded in doing, and the fleet, weighing from Gr 
rickfergus late on Tuesday night, passed through the North Channel safely, 
afriving at its destination (Lough Swilly) on Wednesday morning; the 
object in view was thus attained, the Blue torpedo craft having success 
fully defended their fleet in its passage throught the waters threatened y 
the hostile flotillas. The Blue fleet was equally successful in return 
south; but on the last day of the manceuvers, when off Falmouth, one 
its cruisers, the AZolus, was torpedoed by the Derwent, one of the Rel 
destroyers, which seems to have been a very creditable achievement, # 
it was done in a fierce gale, and with a heavy sea running. The net result 
of the week’s exercises, therefore, was that the Blue fleet twice passed 
in safety, under the protection of its three strong flotillas, th the 
Irish Sea, the enemy’s flotillas of gunboats and torpedo-boats at 
Haven and Lock Ryan, only losing one cruiser. From the first, the com 
mander of the Blue flotillas boldly took the offensive, blockading ant 
attacking the vessels on the Red side; in this work he apparently lot 
the greater part of one of his three flotillas and about a third partd 
another; but he fully succeeded in carrying through the task assigned ® 
him. The losses on the Red side during the various engagements wert 
also considerable, and the report of the umpires on the whole mancuves 
will be looked for with much interest. 

It is, we believe, admitted that one result of the manceuvers has been ® 
show the capacity of destroyers for protecting a fleet from the 
of torpedo-boats. It is also satisfactory to learn that the new destroyers 
of the River class, which have met with so much hostile criticism, 
to be excellent sea boats, and came much better through the bad 
experienced than the older vessels. 

It seems that on the night of the 13th ult., when the collision occurred 
between the Arun and Decoy, which proved fatal to the latter, the 
was very dark, and it was blowing fairly hard. The Arun, Sturgeon, 
Decoy were proceeding in line ahead, without lights, when the 
without signal, altered course some 16 points, unperceived by the Deh 
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ih vessel was struck amidships. As the Decoy kept afloat for about 
half an hour, time was thus fortunately given for the rescue of all the 
cew—Résumé from Times.—United Service Institution. 


The changes now going on with ships in commission are of a drastic 
and they are attributed to Admiral Fisher, who is understood to 

the theory that protected cruisers and such craft are of no use to-day, 

and that British squadrons should all be armored. It is certainly the 
common-sense view. We have often pointed out in this column that sloops 
and such-like craft are perfectly useless, and old cruisers no better. They 
cannot fight and they cannot run away, and it is a matter of considerable 
congratulation that the authorities seem at last to have determined to have 


our fleets war fleets —Engineer. 


There is already some indication that the admiralty decision to recall 
small ships from far distant stations is being carried out. Orders have 
been given that the third-class cruiser Pearl is to be withdrawn from 
the of Good Hope without relief. The sloops Vestal, Rinaldo, and 
Brie ae also to be withdrawn from the China fleet without relief. 
The third-class gunboat Tweed is to be paid off in the Reserve at Hong 
Kong, and her crew sent home on the first opportunity. The orders for 
commissioning the second-class cruiser Scylla for service on the South 
Atlantic Station have been cancelled, and the third-class cruiser Tartar is 
to remain on the station. The paid-off crew of the despatch vessel Alacrity 
is to be sent home by freight ship.—United Service Gazette. 


A most interesting and instructive experiment was successfully carried 
out this week with the new battleship Dominion. She underwent her full 
speed trials with everything arranged for war conditions. The engine- 
toom was closed down, all bulkhead doors were shut, the staff in charge 
was limited to the ordinary battleship complement, and everything was 
as if the ship were actually engaged with an enemy so far as machinery 
was concerned. The initial difficulties associated with an experiment of 
this nature can easily be appreciated, and the fact that it has been decided 
that this condition shall apply to the official trial of all subsequent ships 
is in itself testimony to the success with which Messrs. Vickers, Sons, and 
Maxim have overcome those difficulties. Despite the onerous regulations, 
the Dominion attained a speed of 19%4 knots. This speed was attained 
with the engines making over 125 revolutions and developing 18,438 I. H. P. 
In other directions rapid progress is being made with the new vessels. 
The King Edward VII has gone back to Devonport, and will be com- 
— there as rapidly as possible, and the Commonwealth is in a very 

rd state at Fairfield. The New Zealand has only been ten months 
off the stocks, and work in other directions has somewhat delayed her; 
but the Britannia, which is also building at Portsmouth, is to be launched 
by Lady Londonderry on December 10.—Army and Navy Gazette. 


ITALY. 
VESSELS BUILDING, 


Name. Displacement. Where Building. Remarks. 
Battleships. 
Boma .................. 12885 Gov't Yard, Spezia. Building. 
Napoli...... ........... 12085 Gov't Yard, Naples. « 
ae 12,25 Gov't Yard, Castellamare. Projected. 


Launched Oct. 12, 1904. 
Launched June 19, 1904. 


Vittorio Emanuele .. 12,48 Gov't Yard, Castellamare. 
Regina Elena.......... 12,25 Gov't Yard, Spezia. 
Armored Oruiser. 


Francesco Ferruccio. 7.400 Gov't Yard, Venice. Under trial. 


Tue Nava Estimates For 1904-05.—The estimates, ordinary and extra- 
» for 1904-05 amount to 127,191,083.16 lire (£5,087,643 6s.) as com- 
pared to 127,181,734 lire (£5,087,269 6s.) voted for last year, showing a 
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decrease of 9,348.94 lire (£374). 


other hand, 


balance each other. 
The following are the principal items : 


ORDINARY ESTIMATES-—-GENERAL EXPENSES. 





PROFESSIONAL NOTEs. 


Proposed, 7 5. 


The principal differences 

two budgets lies in that whereas in the ordinary budget for this year 
is an increase of 67,010 lire (£2,680 8s.) in the general ex 
339,833.90 lire (£13,503 7s) in the expenses for the fleet, t 
in the extraordinary estimates 








Lire. 8. 

Ministry of Marine. . 1,534,512.50= (61,380 10) 

Pensions, etc. . 5,830,000.00 (233,200 0) 

Expenditure for the Mercantile 
Marine ae 9,580,322.00 (383,212 18) 
Total. ................16,044,834.50 (677,703 8) 
EXPENDITURE FOR NAVAL SERVICES. 

Ships fitting-out, in reserve, etc. ... 6,070,000 = (242,800 0) 

Officers’ corps in the navy. . 3,660,000 (146,400 0) 

Naval enginers, etc. . +++ 1,351,000 (54,040 0) 
Paymasters and victualling depart: 

ment .. a etoct vives 829,000 (33,160 0) 
 * SRS RA AEE 690,000 (27,600 0) 
BECUHS GRY .cceccccescccccccccvecs 12,900,000 (516,000 0) 
ae wad dence 64-8 2,394,000 (95,760 0) 
re no ob eces 120,000 (4,800 0) 
Technical civil personnel ......... 1,415,920 (56,636 12) 
Minor dockyard officials and staff. 1,489,310 (50,572 8) 
ey RS et a Se 282,000 (11,280 0) 
Semaphore and carrier pigeon ser- 

CC .. 543,000 (21,720 0) 
Personnel of coast local defence. . 360,000 (14,400 0) 
ST «odie o0 60006 0906069 6000 - 8,600,000 (344,000 0) 
Barracks, lighting, etc. ........... 207,000 (8,280 0) 
EE OEE ade cciccvcsececece 548,000 (21,520 0) 
Honorary distinctions ... 15,000 (600 0) 
Coal and other heating material. ... 6,000,000 (240,000 0) 
Ship’s commodities .. 1,700,000 (68,000 0) 
Personnel for building and fortifi- 

SE Es dina d pe aces se nee 110,500 (4,420 0) 
Naval Institute 322,100 (12,884 0) 
Recreation squares for Naval Acad- 

emy and Engineering School. 54,016 (2,160 13) 
Hydrographical service ........... 206,662 (11,866 10) 
rE od UN ec ia nc'd bs cues oes 32,000 (1,280 0) 
Travelling expenses, etc. ......... 600,000 (24,000 0) 
Transport of material .... — 125,000 (5,000 0) 
Material for maintenance of fleet. . 5.538.000 (221.520 0) 
Labor for maintenance of fleet.... 4,800,000 (152,000 0) 
Material for maintenance of guns 

and armament ............... 3,826,000 (153,040 0) 
Guns and armament ..... sees 2,200,000 (88,000 0) 
Labor for maintenance of guns, etc. 3,023,025 (120,921 0) 
Material and labor for buildings... 2,500,000 (100,000 0) 
BUG GCOMSITUCHOR «occ ccc ccc cc veces 21,200,000 (848,000 0) 
Fuel, stores, dockyard plant, etc... 5,200,000 (208,000 0) 

Total ...............+-.-99,001,533 (3,960,061 3) 
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EXTRAORDINARY ESTIMATES—GENERAL EXPENSES. 

Proposed, 1904-5. Voted, 1908-4. 
Lire. £ 8. £ 8. 
SPP ere 26,000 == (1,040 0) 1,040 0 

fe ee hcers and officials for special 
Duties bese ere cecsecocococesoss 20,830 (833 4) 2,041 12 
ae 46830 (1,873 4) 3,081 12 

EXPENDITURE FOR NAVAL SERVICES. 
New construction ................ 4,606,802 = (184,272 2) 199,337 8 
Coast defence .........-.--++0055. 200,000 (8,000 0) 8,000 oO 
Torpedo equipment ..........---- 200,000 (8,000 0) 8,000 0 
DEP Gigevicsdiccovecss 5,006,802 (200,272 2) 215,337 8 
SUMMARY. 
Ordinary Expenditure. 
General expenses, etc. ........... . 16,944,834 = (677,793 8) 675,113 0 
Expenditure for naval services... .99,001,533 (3,960,061 3) 3,940,467 19 
Extraordinary Expenditure. 
General expenses, etc. ............ 46,830 (1,873 4) 3,081 12 
Expenditure for naval services... . 5,006,802 (200,272 2) 215,337 8 
jation of ships in commission 3,500,000 (140,000 0) 140,000 0 
Rent of Crown lands, used for naval 

Th iiisén ede cee sececeus 2,691,084 (107,643 9) 107,269 7 
Grand total ...........127,191,083 (5,087,643 6) 5,087,260 6 


NEW CONSTRUCTION. 


A sum of 25,806,802.05 lire (£1,032,272 2s.) is demanded for new con- 
struction, as compared with £896,000 voted for last year, being a decrease 


of 1,200,000 lire (£48,000). 


A first-class battleship of the Vittorio Emanuele 
type to be laid down at Castellamare........ 
For the construction and completion of the fol- 
lowing first-class battleships— 
Vittorio Emanuele at Castellamare and Naples. 
Meee Elena at Spezia ..............c00e000: 
Roma at Spezia 
Napoli at Castellamare and Naples........... 
first-class armored cruiser Francesco Fer- 
Tuccio at Venice 
torpedo-boat destroyers Zeffiro and Espero 
at Naples 
wo lagoon gunboats at private yards 
submarines, Glauco at Venice and A, B.... 


C and D 


¢ harbor service vessels .................0- 


Lire. 
500,000 — 
6,000,000 


6,000,000 
3,500,000 


- 3,500,000 


500,000 


400,000 

20,000 
600,000 
800,000 


The sum is apportioned as follows: 


£ 8. 


(20,000 0) 


(240,000 0) 
(240,000 0) 
(140,000 0) 
(140,000 0) 


(20,000 0) 


(16,000 0) 

(800 0) 
(24,000 0) 
(32,000 0) 


(40,000 0) 
(96,000 0) 

(2,000 0) 
(13,472 2) 


For reconstruction of first-class pecs anne Italia, a vote of 700,000 lire 
ir 


000), out of a total vote of 3,000,000 





e (£120,000). 


For repair of 
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repair depot-ship Volcano, a vote of 280,000 lire (£11,200), out 
vote of 680,000 lire (£27,200).—United Service Institution. of 2 tod 


The King of Italy launched at Castellamare, near Naples, the ney 
battleship Vittorio Emanuele III, sister vessel of the Regina te 
cently set afloat at Livorno. She has twenty-eight Belleville boilers, her 
length is 132.6 meters and her breadth 22.4 meters; she carries fourteen 
large and twenty-eight smaller guns; her engines are of nineteen ¢ 
horsepower. Two other vessels of the same type, to be christened 
y Napoli respectively, are now under construction.—United Service 

azette. 


ReELATive RANK OF NavAL AND Mititary Orricers.—A Royal Dec 
has recently been issued regulating the relative ranks of officers of the 
and army. For the future, admirals, vice-admirals, and rear-admink 
are to rank with generals, lieut.-generals, and major-generals respectively; 
captains with colonels; frigate-captains with lieut.-colonels; co 
tains with majors; lieutenants with captains; sub-lieutenants with ee 
tenants ; midshipmen with sub-lieutenants. The heads of the other branche 
of the navy rank with major-generals, and the other ranks with the on 
responding ranks in the army. 


Tue New ORGANIZATION OF THE TorPEDO FLoTILLAs.—By a Royal De 
cree, a “ Superior Command of Torpedo-boats” has been substituted i 
the old “Inspection.” All the first and second-class torpedo-boats wil 
come under the new “ Command,” with the exception of those stationed 
the naval ports, which are under the orders of the departmental chick 
the district commanders, and the commandant of the maritime defen 
The boats will be stationed as follows: 

At Civita-Vecchia, under the “ Superior Command,” will be the seve 
sea-going torpedo-boats Aquilla, Avvoltoio, Condore, Nibbio, Faleo, Pee 
cano, and Sparviero, with twenty-four second-class boats, of which tw 
will be stationed at Elba, three at Gaéta, and two at Leghorn for the® 
struction of boys at the Naval School during the time of the normal cours 

At Genoa, under the command of the naval department, will be seve 
first-class boats, of which four will be detached to Santa Margherita an 
Portosino. 

At Messina, under the orders of the local maritime defence, eighteml 
first-class boats. 

At Tarento, under the orders of the reserve division of the fleet, twelvt 

At Ancona, under the orders of the reserve division of the fleet, four. 

At Maddalena, under the district commander, eighteen. : 

At Venice, under the orders of the commandant of the 3rd mam 
department, eight. 

All other boats, stationed elsewhere than as above, are to be transferel 
henceforth to the headquarters of the new command. 

Steam Triat.—The new first-class battleship Regina Margherita i 
completed her trials successfully. Under natural draft, with the engme 
developing something over 14,000 I.H.P., the ship maintained a 
of 19.3 knots, or more than a knot over the contract, for six hours; 
forced draft, with the engines developing 20,600 I. H. P., the speed was am 
knots during a run of an hour and a half. The ship was laid dowe® 
November, 1898, and launched in May, 1901, having been built in the 
Dockyard at Spezia, while the engines and boilers were constructed by 
firm of Ansaldo, at Genoa. The delay in her completion has been die® 
the small amounts voted for new construction during recent years, 
ships being delayed from a similar cause. She is a sister ship to the 
Benedetto Brin, which is completing at Naples, after having been buit# 
Castellamare. ‘ 

Her dimensions are as follows: Length, 413 feet between perpendiculats 
433 feet over all; beam, 78 feet; displacement, 13,426 tons, with @ 
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feet. Protection is afforded by a water-line belt of 6-inch Terni 
FP acrween the barbettes, tapering to 2 inches at the extremities; from 
is helt rises a citadel extending between the barbettes to the upper deck, 
of 6inch steel, while there is in addition a 3-inch armored deck, with 
z2inch splinter deck above. The barbettes for the heavy guns are of 
inch steel, with 8-inch hoods ; the turrets for the secondary armament are 
of 6-inch steel. The transverse bulkheads are 10-inch and 8-inch steel. 

The armament consists of four 12-inch guns in pairs in barbettes, one 

and one aft; four 8-inch Q. F. guns singly in turrets, sponsoned 
out two on each beam at corners of casemate; twelve 6-inch Q. F. guns in 
central casemate, with ten 12-pounders, eight 3-pounders, and tour machine 
guns; there are also four submerged torpedo-tubes. It was originally 
intended that the armament should consist of two 12-inch guns in a bar- 
bette aft, and ten 8-inch guns in pairs in turrets, forward and on the beam. 

Steam is supplied by 28 Niclausse water-tube boilers, working at a 

re of 300 lbs.; they are arranged in six compartments, three on each 
side of the ship, divided by a longitudinal water-tight bulkhead. Her 
nominal coal capacity is 1000 tons, but she can carry 2000 when required, 
her radius of action being 5000 to 10,000 miles at 10 knots nominal speed. 
She has three funnels and two military masts, without the heavy lower 
fighting tops. 

Report ON THE EXxpLosion oN Boarp THE Marco Poto.—The Ministry 
of Marine has issued the following account of an explosion which occurred 
on board the Italian cruiser Marco Polo at Chemulpo: “On the goth 
ut, in Chemulpo waters, a 152-mm. (5.98-inch) shell exploded by accident 
in the magazine of the first-class armored cruiser Marco Polo. The 

ine was at once flooded in order to avoid certain disaster. A seaman 
two firemen who were among the men who hurried into the magazine 
were asphyxiated by the fumes. Seventeen others, including Lieutenant 
Riccardi and Engineer-Lieutenant Russo, were less seriously affected, and 
are on the way to recovery. The cause of the explosion has not yet been 
ascertained, but the result of the inquiry which is being held is expected 
shortly. Admiral Grenet, commanding the naval division of which the 
Marco Polo is the flagship, reports that in this dangerous accident the 
oficers and crew of the cruiser behaved admirably.” 


“EEES 


a 


A New Susmarine—The submarine Delfino, having completed her 
trials at Spezia on 30th August, left for Naples escorted by the torpedo- 
boat destroyer Ciclope. She was to go to Naples in short stages, and 
when there to take part im the combined naval and military manceuvers. 
The hull of the Delfino is constructed of steel plates 30-mm. (1.18 inches) 
i thickness, and her form is that of a cigar, her length being 78.74 feet, 
and her beam 9.5 fect. Her displacement varies, according to the extent 
of her submersion, from 95 to 107 tons. Her engines are worked solely by 

ty furnished by 300 accumulators. She has three propellers; one 

aft for movement ahead or astern, and the other two above for the work 

of submersion and bringing her to the surface again. The little turret is 

so that a look-out may be maintained when the boat is submerged. 

sole armament consists of two torpedo-tubes. Her oxygen supply is 
for a crew of twelve persons.—United Service Institution. 


The Moniteur de la Flotte states that the Italian Government has gi 
| 1 given 
the Schichau Works at Elbing an order for sixteen destroyers of 26 knots 


JAPAN. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. 
teeeee sse.see 16,500 Vickers. Building. 
SE 15,500 Armstrong. ” 
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VESSELS BUILDING.—Continued,. 


Name. Displacement. Where Building. Remarks, 
Armored Cruisers. 
| Eh eT ek Projected, 
Protected Oruisers. 
8, tt iettinde ahseeséetdn er Fla il ee ae Projected, 
DEEL Gsenceseteocsess TD Yokosuka. Launched, 
I sen ncabeossen 8,470 Kure. “ 
EC Yokosuka. “ 


With the object of expediting the building of battleships in Japan, the 
agents of the Mikado’s Government have now closed a contract with the 
Carnegie Steel Company at Pittsburg for 7500 tons of the finest grade 
nickel-steel plates. —United Service Gasetie. 


The Yacht states that the Holland Torpedo-boat Company is buj 
for Japan, under a contract entered into last June, five submarines of 
meters length. They are to be delivered before the end of this year anf 
are to cost 875,000 francs each. 


The Japanese battleship Yoshima, whose loss by mines last June is nop 
officially admitted by the Japanese, was an Elswick-built ship of the Rog 
Sovereign type, with hoods to the big guns. Her loss keeps up the curiog 
record of the war, that the Russians, though beaten, have destroyed mon 
than they have lost. Japan has lost two first-class ships, Hatsuse af 
Yoshima; Russia but one battleship. On the other hand, while Japm 
has lost but one cruiser—by collision—Russia has by neutral ports lost on 
battleship and two cruisers. She has had also two cruisers of small 
ing value sunk. We do not know the condition of the ships at 
Arthur. It is probably bad; but if otherwise, then things are by no mea 
settled in the matter of naval superiority. 

The latest story of the loss of the Yoshima is that she was sunk by om 
of the two small submarines which Russia has or had—despite deni 
Port Arthur. For ourselves, we do not credit the tale; had a submarine 
done it Russia would have let the world know the fact.—Engineer. 


RUSSIA. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Battleships. 

Emperor Paul I.........-.. 16,000 St. Petersburg (Baltic 

Yard). Building. 
Andrei Pervosvannui..... 16,000 St. Petersburg (Galer- 

ney Island). 7m 
Pitekh etadd cdceeses. 0c 13,516 St. Petersburg. Launched Aug. %, @& 
Wn ccc cccdeccs coceccccs 12,500 Nicolaiev. Building. 
Ivan Zlatoust.........-.-.. 12,500 Sevastopol. " 

Coast Defence Tron Clad. 
Admiral Boutakof ........ 6,000 St. Petersburg. Building. 
Protected Orwisers. 

BREED cecebe obec cteu coves cece 6,7 Nicolaiev. Under trial. 
PEERS cese6e 660 cc000 cccce 6,700 = Building. 
SO 6,750 Sevastopol. Under trial. 
a Eee 6,7 “ Building. 
MD cen vokd decbedsoccvese 6,7 St. Petersburg. = 
EE er 6,750 9 ° 
Kalgoula.......... ses0.ss 8,200 Nicolaiey. Building. 
Debdbabes Seer ve 000 cocceccces 8,200 Dantzic (Schichau), Building. 


Dideascas code 6006 ccceccce cece 3,200 St. Petersburg. Projected. 
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The battleship Imperator Alexander II is being subjected to a thorough 
overhauling and refitting. Teak is being substituted for pine in the upper 
deck as being oe og — = a ao a 

ing of the bridge is to be replace y steel. S in the case of the 
in, which was built . ig this steel is y the slightly magnetic 

i lied by Krupp, from Essen, at a cost of 2000 marks a ton, as 
kiad, ie ee steel costing only 216 marks. On the gun-deck also 
the wood-work will be replaced by lapidite “ No. 1,” and that of the boiler 
and engine hatches and the like by steel. The questions of re-armament, 
dectric ventilation, new dynamos, etc., are left for consideration by the 
Constructional Committee. Certain changes in the position of magazines 
will be made in accordance with wr 3 ~~ of > ae The whole is 
estimated to cost some 1,200,000 roubles (£125,000). € armor is good, 
and new boilers have coe Nagar he mere o eae 

coast defence battleship mira rieg has been subjected to a 

oa overhaul, a great part of the side armor having been removed 

to allow of fresh backing being fitted and strained bolts being replaced. 

A new upper deck has been fitted, and new backing put under the turrets, 

while superfluous wood-work has been removed from the ward-room and 
elsewhere. 

In spite of careful working out of details and its skilful construction, the 
mounting for 75-mm. guns, devised by Colonel Miiller, has not proved 
satisfactory, and recourse has been necessary to the Canet system. It 
was too complex and difficult to handle, and so not favorably regarded 
on board ship. Accordingly, ships now projected will not be supplied 
with this mounting. The inventor is now at Port Arthur. It is possible 
that improvements in the future may lead to its re-adoption. 

Ten torpedo-boats under construction at the Baltic Works and as many 
at the Neva Building Yard have been taken over by the navy and chris- 
tened, respectively, Kasatka, Skat, Makrel, Sterliad, Forel, Osetr, Losos, 
i m, and Shchuka, while torpedo-boat No. 150, completed at the 
first-named, last year, is now known as the Delphin. 

The — sepa of the Buiny type oe See pre aon to on 
siderable alterations and improvements as regards armament and torpedo 

i a, ve epee Se ae in the fighting against the Japanese, 

will also be adhered to in future construction. 

The destroyer Grozny, under construction at the Neva Yard, with a 
displacement of 350 tons, differs somewhat also from the Buiny type, both 
pa oe engees. -> outcome of experiments made two years ago 

ith four of the Vnimatelny type. 

Two more torpedo-boats from the Baltic Yard and one under construc- 
ae hoe vm sere were also taken over some time back, to be known 
as alim, un, and Peskar. 

All large ships now under construction are to be fitted with the Spencer- 
Miller (American) apparatus for coaling as improved on by a eel 
Lieutenant Metcalfe (of our navy). It is proposed to offer prizes for 
tapid coaling and rapidly getting up steam; and also to supply stokers with 
the “Clément ” goggles, as adopted in the French service. 

It has been decided by the council to form an Odessa battalion of sailors 
especially for transport purposes in time of war, and the training of per- 
sonnel in such duties in peace. Officers will be selected for it from all 

hes by the commandant of the Odessa Military District. Recruits 
will be chosen from the maritime or lacustrine districts, also from skilled 
mechanics and those trained in technical schools. 
the work of the hydrographic department for the past year may 
be mentioned the carrying on of the survey of the Gulf of Onega, which 
was begun as long ago as 1887. As regards the Frozen Ocean, the sea 
Toute to Siberia through the Kara Gates was further explored. The pas- 
sage of them is possible only when the Yugor Shar, already explored, is 
¢ ice. There was also carried out a survey, very important com- 
mercially, of the embouchure of the river Pechora, opening out a short 
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and safe route to the ocean, and greatly facilitating the export of timber 
from the basin of that river, which already amounts to some millions of 
roubles. The Murman Coast, in the same sea, has been further Surveyed, 
and various inaccuracies in the existing maps rectified, and the Necessity 
for further efforts made clear. 

A work is announced from the pen of the late Vice-Admiral 
entitled, “Problems of Naval Tactics,” and is a continuation of © 
Analysis of the Elements Constituting the Fighting Strength of a Siar 
by the same author. Three lectures on Tactics, delivered in 1806 at the 
Kronstadt Naval Institute, have been amplified into this work. Theg 
of it seems to be that so much time and effort are taken up in the wale 
of keeping the ship in good order merely as a ship, that its raison @éirem 
a fighting unit is apt to be neglected. He quotes General Dragomiroy @ 
the effect that the same is very apt to occur among troops. His motto is: 
“Be mindful of War!” It is curious that he reflects that a state of wx 
is now so rare that few opportunities are afforded for putting the theors 
of tacticians in practice! 


TRAINING oF Capets.—In order to enable naval cadets during their sy 
training to become familiar with guns of the latest pattern, the seconé 
class cruiser Rynda has had her 6-inch guns of the 1877 model, on Genenl 
Pestich’s mountings, replaced by four quite modern 75-mm. guns, @ 
Colonel Miiller’s carriages, while her 4-pounders have given place to te 
47-mm. single-barrelled ones with quicksilver compressors. The forme 
are from the Perm and the !atter from the Obuchoff factories. Hither 
the instruction in the training squadron has been carried out with obsolete 
guns or the handling of 5-barrelled Hotchkiss guns. The first-class cruise 
Admiral Kornilov, which had a more modern armament, was this yer 
removed from the squadron, thus leaving the Rynda and the torpedo 
boat Pylki the only approximately modern vessels available. 

It is proposed in official circles to establish in one of the Black Sa 
ports a second Cadet College for the navy. The sole one now existingal 
St. Petersburg has shown itself insufficient to turn out a sufficient 
of officers for the Home and Pacific squadrons, let alone the Mediter 
ranean. Sevastopol or Nicolaieff are spoken of as the places likey ® 
be decided on for the purpose, though at Odessa hopes are entertained 
that it might be located there. At the first-named, even in winter, k 
ships of all types almost fully equipped for the instruction of the cadet 
by actual practice. The second has, on the other hand, the rec 
tion of affording an excellent roadstead for the reception of a trainmg 
squadron, while the conditions of life there are more suitable for cadet 
Moreover, when the 30-foot canal is complete, Nicolaieff will be mm@ 
respect inferior to Sevastopol as a naval center, visited by even the lange 
ships, or in importance generally as a naval station, even if it does m 
outdistance it—Kronstidtski Viéstnik. (From the United Service Iu 
tution. ) 


The Russkoe Slovo publishes particulars of the blowing up of the Rue 
sian gunboat Sivutch at Newchwang. On the withdrawal of the Russia 
it was felt that the boat was useless to them, and in a dangerous posite 
for her crew. In harbor she would not be able to withstand an 
from the Japanese torpedo-boat destroyers, and it was hardly likely she 
would succeed in escaping if she put to sea, for her utmost speed was a 
more than 10 knots. Her displacement was 940 tons. She carried @ 
g-inch Krupp gun aft and a 6-inch gun in her bows, and some smallet 
guns. On y vt en 1 Captain Stratanovitch, her commander, received 
to blow her up. Before doing so he removed the Hotchkiss guns 
Baranovski landing gun, and the breech blocks from the big gums. The 
crew left in the launches, the majority to join the army with the guns and 
the others remaining on the launches to navigate them up the river. 
August 2, pyroxiline cartridges were placed in the ship fore, aft, 
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ips, and only two minutes elapsed between the explosion of the first 
last cartridge, after which some of her remains were still visible, 
soon to disappear in the river mud. The crew watched the explo- 

sions from the banks, and many of them reverently crossed themselves. 


The Petit Var states that while some of her sister ships of the Rus- 
sion Volunteer Fleet have been ploughing the seas and exercising with a 
“rare vigilance” the right of search, the Orel has been undergoing at 
Toulon transformation into a floating hospital. She is to be furnished 

beds for wounded men and 50 for wounded officers. On the main 
deck will be the sleeping accommodation for her officers and crew; the 
cabin of the chief medical officer, who ranks as rear-admiral; the bandag- 
ing or dressing room, with its tables, its taps of hot and cold water, and 
its lift to convey patients to and from the operating room, which is situated 
on the bridge above it; the galley, the laundry, the dispensary, the labora- 
tory, the dissecting room, and the isolating wards. Between decks will 
be the officers’ living rooms, the hospital wards for officers and men, the 
doctors’ and nurses’ cabins, and the baths and lavatories. Below will be 
stores of all sorts. Four cows will be carried to supply milk. 


The Moniteur de la Flotte devotes a leader to the prospects of the 
Russian Baltic Fleet, always apparently on the eve of starting for the 
Far East, but a long time nevertheless in taking its actual departure. The 
strength of the fleet is estimated at seven battleships, of from 9500 to 13,000 
tons, two armored cruisers, of 8500 and 6000 tons, respectively, with six 
protected cruisers, and seven destroyers. Quite a formidable force con- 
sidering that Togo’s whole fleet has only five battleships, though these are 
supplemented by eight armored cruisers. It is expected that the ships 
will proceed at 12 knots, as the most economical speed, at which rate eight 
or nine weeks would be spent on the voyage. At the end of that period 
it may be expected that Port Arthur will have fallen, leaving Vladivostock 
as the only harbor available. By that date Vladivostock will be frozen 
up, but the Russians are confident that their ice-breaking vessels will prove 
equal to the task of keeping a passage open. The writer concludes with 
the observation, that so bold an undertaking deserves success, if success 
is possible!—United Service Gazette. 


Of the 37 ships in the Baltic fleet now bound to the Far East, more 
than half are entirely new. They have been constructed and fitted out in 
great haste, and many defects are to be expected. Furthermore, the crews 
afe green and inexperienced. Most of the engineers and machinists are 
untried, and few, if any, of the men on board have ever participated in a 

The material of which Russian armies and navies are made is not 
so as that of other Europeag nations or the United States, although, 
as has been demonstrated in every emergency, the sailors and soldiers are 
great ters. 

altic fleet is composed of the following vessels: 


BATTLESHIPS. 

Tonnage. Launched. 
Imperator Alexander III .............. 13,516 1901 
sn: cine bh oeve+eess ses enue’ 12,674 1898 
Es 3a windins « ttewesy vena aE 1804 
ce a 10,206 1891 
i eh ce eae 13,516 1901 
PRE Dhn Chinas cso adunes vonntent tans 13,516 1902 
ie 13,516 1902 

<A ARMORED CRUISERS. 

"i> Sesapaa sy 6,200 1883 


Admiral Nakhimoff ................... 8,524 1885 
56 
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PROTECTED CRUISERS, FIRST CLASS. 


SD Te cb BR Whee ood boc tec siecccccon see 6,731 1900 
SU UMN ER DE Rens ccc ctavdec bevcecvecese 6,675 1903 
PROTECTED CRUISER, SECOND-CASS. 

EY (abitnablll ddd debeecce ci ccevet 3,862 1896 
PROTECTED CRUISERS, SECOND CLASS. 

le Bes ee aan ee I 
he hau cae cle cewnetioes soa a 
I rk an we eee 2,106 1903 
DESTROYERS. 
Tons. Speed. 

NS ME es i ccckosnnswece 350 27 
ee cs beedena 350 26% 
Rtas ccue se icieck cobuwead 350 26% 
ee eek. ces eccsewesacdaa 350 26% 
ES Ee ee ee er 350 2644 
RU AWE ouch, o6cedcvecvéctesduce 350 26% 
i Wink i neaKctnwnenakheeheen 350 26% 
EE swans e6sss eneac abe wae wwe 350 26% 
Pinte ot dhéhbedesos eens ben vee 350 26% 
bi. bin gbGNSaees dee tebebenes « 350 26% 
EY Ihet ob eth bees pace te 60006 cass 350 26% 
ee ds enc cndeceescesacdys 350 26% 


AUXILIARY CRUISERS AND TRANSPORTS. 


Don, Ural, Terek, Kuban, Irtish, Anadye, Argun, 
Smolensk and Petersburg, scout cruisers, armed. (Con- 
verted merchant ships of high speed.) 

Hospital ship Orel. 


REPAIR SHIPS. 


Kamchatka, Ocean. 
COLLIERS. 


Korea, Kitai, Kniaz, Gorcha, Kov.—Nautical Gasette. 


Tue Start or THE Batic FLeet.—The long-heralded setting out of i 
Russian Armada for the Far East has been signalized, at the very outst 
by a fleet engagement, which is destined to rank as unique in naval @ 
tory. We cannot recall another instance in which an admiral starting® 
the relief of a beleaguered and far-distant fortress, was so fortunate 
strike the first telling blow in home waters. and sweep through the enemys 
lines, delivering his broadsides without the loss of a single man, &® 
much as the scratching of the war paint on his own battleships a 
cruisers. 

The collision occurred at night and in thick weather. Warned  @ 
fate of the Port Arthur fleet, Admiral Rojestvensky and his stat wat 
keeping a strict lookout for torpedo attack, when suddenly they were a 
fronted by a numerous fleet of suspicious-looking craft, filled with 
men, some of whom were wielding sharp knives, while others were 
in the very act of hauling and pulling on objects that were floating m@ 
sea. Here, then, was the enemy, caught in the very act of sowing mm 
in the path of his Majesty's battleships. Despite the sudden that 


thus confronted it, the traditions of the Russian navy were matt 
tained. There was no panic—merely a sharp word of comman the 
united broadsides of four of the very latest and most powerful sh 


of the day opened with telling effect. After twenty minutes of 
and accurate firing, in which the greatest self-possession was § 
all ranks, the admiral, seeing that the enemy made no reply, steamed to 
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the southward, leaving behind him two fishermen killed, several wounded, 
and one fishing boat sent to the bottom. It is generally agreed that naval 
history, ancient a = a Romg a parallel, either in brevity or 
effectiveness, to this Battle of the North Sea. 

Its effect upon the spirits of the beleaguered garrison at Port Arthur 
must prove to be highly stimulating; and there can be little doubt that 
such an astute admiral as Togo will make a mental note of the keen- 
eyed a, oe somees, and deadly efficiency shown thus early in 
its career by the Baltic fleet. 

As regards the material of which the fleet is composed, although it in- 
dudes four battleships which we consider to be, in some respects, the best 
in the world, the fleet as a whole is composed of so many different types, 
that it is totally lacking in that homogeneity which tacticians of the 
modern school consider to be of prime importance to the effectiveness of 
a fleet. The most important element is, of course, the four recently-com- 

battleships of the Borodino class, ships that are very similar to the 

itch, now sheltering, badly crippled, under the protecting wing of 
a neutral port. They embody, however, certain improvements over that 
ship. The vessels are the Borodino, Orel, Imperator Alexander III, and 
Suvaroff. They carry four 12-inch and twelve 6-inch guns, besides a 
numerous battery of smaller rapid-fire pieces. The belt of Krupp steel 
yaries from 9 inches amidships to 4% inches at the ends. The heavy 
guns are protected by 11 and 10 inches of armor, and the six turrets that 
contain the twelve 6-inch guns in pairs, carry six inches of armor. Theor- 
tically, these ships are unsinkable by gun fire at ordinary battle ranges. 
In addition to the protective deck at the waterline, which is 4 inches thick, 
they have an upper protective deck, 2 inches in thickness, and the space 
between them is entirely filled with coal. Moreover, two vertical bulk- 
heads of 4-inch armor extend throughout the ship at about 8 or 10 feet 
from the side. Compared with the latest battleship designs of other 
navies, the secondary battery of 6-inch guns is too light for its purpose. 
Our own Connecticut carries secondary batteries of 7 and 8-inch guns, 
the Lord Nelson of the British navy carries ten 9.2-inch guns in its secon- 
dary battery, while the latest Japanese carry four 10-inch guns. 

The battleship Osliabia is practically a sister ship to the Peresviet and 

, now imprisoned at Port Arthur. She was half way on her voyage 
to the Far East at the outbreak of the war, and was recalled because of the 
early naval ascendency gained by Japan. She is distinguished by an 
abnormally high freeboard of about 30 feet, and she would, of course, pre- 
sent a lofty target to the enemy. She is armed with four 45-caliber 
Winch guns and eleven 45-caliber 6-inch guns, besides forty-six smaller 
pieces. Her belt, which extends almost to the ends, is of 9-inch Harvey 
nickel-steel, with a shorter 5-inch belt above it, extending for a third of 
the length amidships. The 6-inch guns are carried in casemates pro- 
tected by 5 inches of armor. The 10-inch gun is a powerful piece, but not 

means a match for the 12-inch wire-wound guns of the Japanese. 
Jsliabia carries two submerged and four above-water torpedo tubes. 

On trial she made a speed of 18.3 knots. The other two battleships are 
comparatively obsolete vessels, that could only find a place in a “ scratch” 
squadron, such as this; the Sissoi Veliky, built in 1894, is a ship of 9000 
tons and 16 knots speed. She carries four 35-caliber 12-inch guns of low 
velocity and six 45-caliber 6-inch rapid-fire guns. Her half-dozen torpedo 
tubes are carried above water. She has a partial belt of 16-inch Creusot 
armor, a deck 3 inches thick on the slopes, and § inches of protection to 
Ginch guns. The Navarin, built in 1891, is a vessel of 10,000 tons 
and 16 knots. She carries four 12-inch guns of the same pattern as those 
on the Sissoi Veliky, and eight 45-caliber 6-inch pieces. Her 16-inch water- 
belt and her 12-inch turrets are protected by the old compound iron 
Steel armor, whose resisting power is very small against modern 
artillery. Moreover, she is a ship of low freeboard and limited coal supply. 
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It is quite a question whether the crack battleships of the Baltic 
would not be better off without these two old and inefficient “ armorelags? 

Of the cruisers, two, the Admiral Nakhimoff, of 8000 tons ang 
knots, and the Dmitri Donskoi, of 5880 tons and 15.5 knots, are old 
cruisers. The former was launched in 1885, and the latter in 1883. The 
Admiral Nakhimoff was reconstructed in 1899, but she still] Carries the 
soft compound armor, as does the Donskoi also. The Nakhimoff is 
with eight 6-inch and ten 4.7-inch, and the Donskoi with six 6-inch aj 
ten 4.7-inch guns, of modern type. These two obsolete craft can neve 
hope to stand up against the modern powerful armored cruisers of Japan, 
like the Asama. 

The fleet also includes six protected cruisers, whose presence in the 
Far East can have only an indirect effect in raising the siege at Pop 
Arthur. Their province will be to act the part played by the Vladivostok 
cruisers before they were put out of commission by Admiral Kamimun's 
squadron, namely, that of raiding the Japanese transports and merchant 
vessels. In this, because of their high speed, they can, undoubtedly, prow 
very troublesome to the Japanese by distracting the attention of the block 
ading fleets at Port Arthur and Vladivostock, and by constituting 4 
menace to the Japanese communications by sea. The fleet consists of the 
Aurora, of 6630 tons and 20 knots, carrying eight 6-inch guns, sister 
the Pallada and Diana, now confined in Port Arthur; the Oleg, of fap 
tons and 23 knots, carrying twelve 6-inch guns, a new vessel of the 
type (the Bogatyr went on the rocks at Vladivostock, was floated, and is 
now repairing at that port); the Jemtchug and Izumrud, of 3200 tons and 
22% knots speed, carrying six 4.7-inch guns, sisters to the Boyarin, sunk 
by a mine at Port Arthur or Dalny; the Svietlana, of 3900 tons and a1% 
knots speed, carrying six 6-inch 45-caliber guns, besides the Almaz, of jm 
tons and 25 knots speed, carrying six 4.7-inch guns, a sister vessel to the 
Novik, of which we heard so much during the earlier Port Arthur opera 
tions. 

The fleet is proceeding to the Far East in two divisions, the small 
vessels, including the torpedo-boats, going by the Suez Canal and Indian 
Ocean, and the larger vessels going by way of the Cape of Good Hope 
What will be the fate of the squadron? We must confess that, in view 
of its auspicious start, it is impossible to predict with any semblance df 
certainty just what it may do. But one thing is certain—if it should a 
ceed in navigating the 17,000 miles that separate it from the Far East, ant 
should then meet and demolish the well-seasoned ships and crews of Top 
and Kamimura, raise the siege of Port Arthur, and transfer the 
of the sea from the flag of Japan to that of Russia, it will have accom 
plished a feat that seems, even with the Battle of the North Sea fresh 
our minds, altogether beyond human possibility —Scientific American. 


SPAIN. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Protected Cruisers. 
Reina Regente........ 5,372 Ferrol. Building. 
Isabel la Catolica ..... 3,500 Canaca. “ 
SWEDEN. 
VESSELS BUILDING. 
Name. Displacement. Where Building. Remarks. 
Coast Defence Battleships. 
Oscar II..... Jeneveebeca 4,208 Stockholm. Building. 
Manligheten........... 8,650 Malmo. Launched. 
Tapperheten .......... 8,650 Stockholm. - 


Armored Orutser. 
Fyigia......... Sivcnoten 4,000 Stockholm. Building. 
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The Moniteur de la Flotte says that the new Sweedish naval budget will 
total 18,125,000 francs, an increase of 500,000 francs over the preceding 
one. A new battleship and several torpedo-boats are to be laid down. 

At the present time there are three armored gunboats, one torpedo-boat 
destroyer, and one submarine building for the Swedish navy, the torpedo- 
hoat destroyer in England and the other vessels in Sweden. The sub- 
marine will have 80 tons displacement; length, 65.6 feet; and beam, 16.4 
feet. Her speed will be 9.5 knots when at the surface and 7 knots when 
subme The five new vessels are expected to be ready for their trials 
before the winter. The France Militaire says that, including them, the 
Swedish navy will then consist of the aang vessels: Twelve armored 
coast defence ships, of from 3100 to 4270 tons; four monitors, of 1500 tons; 
seven armored gunboats, of 460 (?) tons; five torpedo gunboats, of 800 
tons; nine gunboats, of from 500 to 600 tons; one gunboat of 280 tons, 
two torpedo-boat destroyers, thirty-one torpedo-boats, eighteen of the first- 
dass, and various out-of-date vessels, in use as training ships or other 


auxiliaries —Engineer. 
UNITED STATES. 


VESSELS BUILDING. 
Degree of Completion 


Speed. Nov. 1, » A, 
1904. 1904. 
No. Name. Knots, Where Building. percent. percent. 
Battleships. 
2 Dtkder dk bee eoee 18 Union Iron Works. 100 duns 
B Virginia...........+.. 19 Newport News. 71.2 73.4 
Uy Nebraska...........-- 19 Moran Bros. Co. 61.4 63.6 
oT] Georgia .........-++++ 19 Bath Iron Works. 67.5 68.7 
16 New Jersey...... ... 19 Fore River Shipbl’g. Co. 170.7 72.2 
bl Rhode Island ........ 19 Fore River Shipbl’g. Co. 173.5 76.1 
18 Connecticut .. ...... 18 Navy Yard, New York. 5.0 58.7 
bs] Louisiana ...........- 18 Newport News. 61.5 64.7 
2 Vermont ............. 18 Fore River Shipbl’g. Co. 25.8 29.5 
tI SE bbedéesccccccee 18 New York 8. B. Co. 31.2 35.6 
2 Minnesota. ........... 18 Newport News. 46.6 580.2 
B Missiesippi........... 17 Wm. Cramp & Sons. 1.9 « 16.8 
% che eb0ee cosoes 7 Wm. Cramp & Sons. 10.6 13.4 
Armored Oruisers. 
‘ Pennsylvania ........ 22 Wm. Cramp & Sons. 94.8 97. 
5 West Virginia ....... 2 Newport News. 95.5 97. 
6 California......... ‘ 2 Union Iron Works. 65. 66.7 
? Colorado ............. 22 Wm. Cramp & Sons. 97.1 98.4 
8 Maryland............. 2 Newport News. 92.2 98.4 
9 South Dakota........ 22 Union Iron Works. 6. 64.1 
0 Tennessee............ 2 Wm. Cramp & Sons. 54.6 58.7 
Nl Washington ......... 22 New York Shipbl’g. Co. 8.2 65.3 
Protected Cruisers. 
% Chattanooga......... 164g Lewis Nixon. 97. 99.1 
Nn Galveston............ 161g Wm. R. Trigg Co. 4. 95. 
9 STEED cccccccccces 2 Neafie & Levy Co. BA. 56.6 
a Milwaukee........... 2 Union Iron Works. 60. 63.2 
@ Charileston........... 2 Newport News. 4.3 86.1 
Gunboats 
Nn a 12 Gas Engine & Power Co. 68.2 72.8 
% §©6Paducah.............. 12 Gas Engine & Power Co. 64.9 68.1 


The secretary of the navy has approved the proposals for the new 
ee ew Hampshire and the new armored cruisers Montana and 
North Carolina. They have been sent to the public printer and will be 
issued in a short time. The chief characteristics of the 16,000-tone battle- 
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ship No. 25, New Hampshire, as defined in the circular inviti 
for building her, are as follows: WG Proponls 

Length on load water-line, 450 feet; breadth, extreme, at load water. 
line, 76 feet 10 inches; displacement on trial, not more than 16,099 tons: 
mean draft to bottom of keel at trial displacement not to exceed 24 feet 
6 inches ; total coal bunker capacity, about 2350 tons; coal carried on trial, 
goo tons; feed water carried on trial, 66 tons; hull of steel throughout: 
speed 18 knots, with a premium for increase and a penalty for deer the 
vessel to be rejected or accepted at a reduced price, if it falls blow 17%, 
The armament is as follows: 

The main battery four 12-inch B. L. rifles in pairs, in two electri 
controlled, balanced, elliptical turrets, on the center line, one forward 
and one aft, each with an arc of fire of about 270 degrees; 
8-inch B. L. rifles in pairs, in four electrically controlled, balanced, 
tical turrets, two on each beam, at each end of the superstructure: 
twelve 7-inch B. L. rifles in broadside, on pedestal mounts on the ' 
behind 7-inch armor, each gun being isolated by splinter bulk of 
nickel-steel of from one to two inches thick; forward and after guns 
arranged to fire right ahead and right astern, respectively ; other 7-inch guns 
to have the usual broadside train. The guns of the secondary battery in 
commanding positions, having a large arc of unobstructed fire, and pre 
tected wherever practicable, as as follows: Twenty 3-inch, 14-pounder, 
rapid-fire guns, twelve 3-pounder semi-automatic guns, four 1 
semi-automatic guns, two 3-inch field pieces, two machine guns, caliber 
and two automatic guns, caliber .30. 

All the 7-inch guns are so arranged that their muzzles train inside th 
line of the side armor, thus leaving a clear and unobstructed side when it 
is desired to go alongside a pier or vessel. Arrangements will be made 
whereby the 3-inch guns on the main deck can be quickly and conveniently 
dismounted, housed, and secured; all dismounting gear to be suppli 
the contractor. Four torpedo tubes and accessories will be installed, tye 
each in forward and after submerged torpedo rooms. 

The hull is protected at the water-line by a complete belt of armor, 9 
feet 3 inches wide, having a uniform thickness of 9 inches for about a 
feet amidships, gradually decreased to 4 inches at the stem and stem 
The lower casemate armor extends to abreast the 12-inch barbettes and 
reaches from the top of the water-line belt to the lower edge of th 
7-inch gun ports on the gun deck, and is 7 inches in thickness, the atk 
wartship bulkheads at the ends of this casemate being 7 inches thick 
The casemate armor around the 7-inch guns on the gun-deck is 7 inches 
thick and the splinter bulkheads are from I to 2 inches thick. The protec 
tion of 3-inch guns is nickel-steel 2 inches thick. The upper and lower 
casemate athwartship armor extending from the shell plating to the 12-inch 
barbettes is to be 7 inches thick throughout. The 12-inch barbettes extend 
from the protective deck to about 4 feet above the main deck, and consist 
of 11 inches. of armor in front 7% inches in the rear above the 
and 6 inches between berth and gun-decks. The athwartship and barbetté 
armor will not have any special framing, the connection of the armor ® 
the decks being sufficient. The 12-inch turrets will have a front pi 
12 inches thick, rear plate 8 inches thick, and top plates 2% inches thid 
The 8-inch barbettes will be 6 inches thick in front, and 4 inches thick® 
rear, with the upper tube 334 inches thick, and the lower tube 3 
thick. The 8-inch turret front plate will be 6% inches thick, the rem 
plates 6 inches, and the top plates 2 inches thick. The conning-tower 
be 9 inches thick, door 6 inches thick, signal tower 6 inches thick. An 
armor tube 36 inches in diameter will extend from the base of the conming 
tower to the protective deck, and will be 6 inches thick throughout. One 
torpedo directing station, 5 inches thick, will be fitted near the comming 
tower. The directing station for after torpedo tubes will be located i 
signal tower. Teak backing of a minimum thickness of 3 inches 
fitted behind all sides and 12-inch turret armor; 2 inches of backing to be 
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fitted behind the 8-inch turret armor; other armor will be fitted without 
There is a complete protective deck extending from stem to 
stern, the deck being flat amidship but sloped at the sides throughout, and 
at each end. It will be built up of 20-pound plating throughout, 
with nickel-steel forty pounds on the flat, except it will be eighty pounds 
forward and abaft 12-inch barbettes over magazines, and of 100 pounds on 
oe engines will be of the vertical twin-screw four-cylinder triple- 
ion type, of a combined I. H. P. of 16,500, and arranged for out- 
hoard turning propellers when going ahead. The steam pressure will be 
ao pounds. The stroke will be 4 feet. The cylinder diameters will be 
suficient for the required I.H.P. at about 120 revolutions per minute. 
Each engine will be located in a separate water-tight compartment. There 
will be twelve water-tube boilers, placed in six water-tight compartments. 
The type of boiler will be as approved by the Bureau of Steam Engineering. 
There will be not less than I100 square feet of grate and not less than 
square feet of water-heating surface. The working pressure will 
be 205 pounds. The length of grates will be about 6 feet 9 inches. There 
will be three smokepipes, each 100 feet high above the base line. 
Water tanks for potable water will be provided for a capacity of 8000 
forward and 7000 gallons aft, and gravity tanks 2000 gallons. The 
vessel shall be lighted throughout by electricity. 

With the exception of the auxiliaries operated by steam, all power will 
be electric. There will be thirty-three blowers for forced ventilation with 
a capacity of 104,00 cubic feet a minute. The capacity of the coal bunkers 
is 2350 tons. The vessel will be fitted as a flagship to carry forty-one 
oficers, 815 men and sixty marines. The two steel masts will be arranged 
for wireless telegraphy. There will be one signal yard on each mast, a 
searchlight platform forward and aft, with a lookout platform on fore- 
mast, and approximately thirty-five sliding water-tight doors and six 
armor hatches, working on an approved system by power. 

The following is the summary of weights to be carried on trial: Guns, 
mounts, magazine equipments, etc., 1,063.10 tons; ammunition, two-thirds 
cruising supply, 405.50 tons; steam engineering complete, not to exceed 
1500 tons; engineering stores, two-thirds full supply, 26.67 tons; reserve 
fresh water for steaming purposes, 66 tons; coal, normal supply 900 tons; 
boats and outfits, 51.17 tons; masts and spars, 31.09 tons; equipment com- 

359.68 tons; miscellaneous stores and water, two-thirds full supply, 

tons; provisions, clothing, and small stores, two-thirds full supply, 
144.25 tons; officers, crew and effects, 109.85 tons; total protection, 3935.23 
tons.—Nautical Gazette. 


The battleship Nebraska was successfully launched at Moran Brothers’ 
shipyards, Seattle, Wash., on October 7. An interesting feature of the day 
was the presentation of a check for $100,000 to Moran Brothers by the 
citizens of Seattle by way of bonus and as a mark of appreciation of their 
enterprise in establishing works in that city capable of turning out battle- 
Eighteen years ago these brothers opened a little machine shop, 
10 by 15 feet, on the water front, for the purpose of repairing the machin- 
= small craft. To-day their plant covers 5 acres. 

Nebraska is the first battleship constructed on the Pacific Coast north 

of San Francisco. She is a sister ship of the Georgia, Virginia, Rhode 

and New Jersey. Her cost is $3,733,600. The ship has a displace- 

Ment of 15,000 tons; length, 441 feet 3 inches; beam, 76 feet 2% inches; 

draft, 23 feet 9 inches; speed, 19 knots; indicated horsepower, 19,000; 

engines, two four-cylinder triple-expansion; boilers, 12 water tubular. 

ef main battery consists of four 12-inch guns, eight 8-inch and twelve 
guns.—/ron Age. 


The new armored cruiser Colorado, built by the Wm. Cramp & Sons 
Ship & Engine Building Co., at Philadelphia, made her trial trip on the 
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Cape Ann course off the Massachusetts coast on October 24, with g 
eral average of 22.27 knots to her credit. At times the swift Vessel 
steamed along at nearly 23 knots, developing 27,000 horsepower, Of 4009 
more than was required. Final corrections, yet to be worked out the 
trial board from data furnished by the several stake boats anchored 
the route, may bring about some slight alteration in the Colorado's 

but those given are approximately correct, and it is not likely that the 
final showing will appreciably affect them one way or the other, 

The boilers, which are of the Niclausse type, and thirty-two in numbe 
have entirely justified themselves, not only in steaming freely and eg. 
nomically, but in furnishing more steam than the engines could work of 
Under the conditions of the trial the pressure at the engines was ng 
allowed to exceed 250 pounds, while the pressure at the boilers was limited 
to 300 pounds. The maximum number of revolutions was 131, the average 
being 128. 

In the turning “figure eight” and other manceuvering tests, the ship 
gave splendid satisfaction, particularly in the complete turn, which se 
made in a circle the diameter of which was a little less than twice th 
length of the cruiser. 

The Colorado is 502 feet on the load water-line, 69 feet 6.5 inches e 
treme breadth, and at 24 feet 1 inch draft displaces 13,680 tons of water, 
Of the sister ships to the Colorado, the Pennsylvania is being built at the 
Cramp yard, the California and South Dakota at the Union Iron Works 
San Francisco, and the Maryland and West Virginia at Newport News— 
Nautical Gazette. 


Orders have been sent to the New York Navy Yard for the construction 
of one of the new colliers, intended to accompany a fleet on a cruise 
Two colliers have been ordered, the second is to be built at the Mar 
Island Navy Yard, on the Pacific Coast. Each will be 450 feet long, and 
will have a carrying capacity of seven thousand tons. They will havea 
speed of 16 knots, and will each cost $1,250,000. The names will be Ontario 
and Erie.—Nautical Gazette. 


PLaNns For Scouts.—In the three scout cruisers which Congress author 
ized last spring the United States navy will have a type of unique an 
extremely useful warship. Secretary Morton has just approved the draft 
of chief characteristics, and these will be sent out to contractors who 
desire to bid for the contracts for these ships—the Salem, the Birmingham 
and the Chester. 

The scout cruisers will each be 420 feet long, 45 feet in breath an 
3750 tons displacement on trial. They must make 24 knots speed on trial 
and will carry twelve 3-inch guns and two 21-inch submerged torpedo 
tubes. The government specifications will call for 16,000 horsepower recip 
rocating engines with twin screws, but alternative propositions will be 
entertained for turbine engine installation on at least one vessel, the nay 
being anxious to test this system of propulsive machinery. 

The length of the machinery space will be protected by inclined nick 
steel deck 1.5 inch thick and vertical steel protective deck 2 inches thick 
There wiil be at each end a nickel-steel bulkhead 1 inch thick. The ster 
ing gear above the water-line will have nickel-steel protection 2 
thick on sides and 1 inch on top. The scouts will be fitted with fom 
ammunition hoists for the 3-inch guns. Accommodations will be pi 
vided for one commanding officer, ten ward-room officers, five warttait 
officers and 368 men. The ships will carry reciprocating engines wi 
about 16,000 horsepower. They will carry 3000 rounds of 3-inch ammumr 
tion, and eight Whitehead torpedoes, 21 inches in diameter, larger 
any Whitehead torpedo now in use. 

It will be the duty of these ships to scout far out at sea to gain sight of 
attacking fleets. They have not as much speed as torpedo destroyers, 
will be able to keep the sea better. Service on them will be difficult 
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exhausting. Quarters are provided for one commanding officer, ten 
room officers, five warrant officers and 368 enlisted men.—Nautical Gasetty 


ORDNANCE AND GUNNERY. 


PuysicaL Errects oF Mopern GuNNeERY.—Among the papers read at the 
last annual meeting of the British Medical Association was one by Fleet 
Surgeon Lloyd Thomas, which makes a strong claim upon the interest 
naval officers. These “notes,” as the fleet surgeon modestly calls them, 
have appeared in the British Medical Journal, and are now reprinted jp 
pamphlet form. Twenty or thirty years ago naval surgeons did not think 
it worth while to study the effects of gunnery practice upon the nerves 
and hearing organs. To-day the matter is beginning to attract professional 
attention. At present there are no statistics to enable us to judge whether 
or no “ gun-deafness” is increasing in the fleet, but it seems probable that 
serious injuries both to nerves and hearing are being caused afloat, and 
that these physical evils may be in some degree checked or alleviated 
The importance of good shooting is now so fully recognized in the Royal 
navy that far more practice with heavy guns takes place than formerly, 
To every man who is not exceptionally proof against violent noise, prix 
firing and quarterly practice are ordeals often followed by headache of 
nervous strain, sometimes by temporary or permanent injuries to what the 
unscientific call their ears. It is a moot point, says Dr. Thomas, whether 
the men serving the guns inside a casemate or barbette, or those working 
an upper deck battery, suffer more from the effects of firing. Those on 
deck are more affected by the muzzle concussion, known as the “blast” 
those within enclosed areas by the violent shaking in the breech of the 
guns, which, for want of a precise word, may be termed “breech com 
cussion.” 

In the judgment of Dr. Thomas, breech concussion rarely damages the 
drum of the ear, although it is liable to produce distinct concussions of 
the skull, spinal column, and the larger joints, and to give rise to heat 
ache, tongue bites, and general shock. But “blast” is a form of coneus- 
sion which may have far-reaching consequences upon those within its 
radius, and so it is important that officers and men should avoid needless 
exposure to this form of shock. It is felt most acutely on the level of the 
muzzle, within a certain distance, and especially in advance of the fm 
point; but the effects of “blast” are also severely felt by those stati 
above the gun level. The concussion, for example, may be severely felt 
on the bridge of a battleship, as officers’ caps are often enough 
clean off by the effects of the vacuum caused by these heavy explosions. 
An officer stationed upon the sighting-platform of a turret or barbette 
commonly fitted with a movable sighting hood, is said to be specially liable 
to the effects of concussion, especially if a heavy gun be fired from aff 
forward, or vice versa. “Blast” is increased when guns are fired at low 
levels and over smooth surfaces, such as water, but the length of modem 
heavy guns is a point in favor of the gunners. Breech concussion, on the 
contrary, is probably less severe afloat than ashore, owing to the resiliency 
of the ship as a floating substance. Dr. Thomas shows that the use of tele 
scopic sights, now fitted with india rubber eye-pieces, is attended with little 
risk to the eyes. Complete “gun-deafness” is stated to be quite exter 
tional afloat, but there is reason to believe that most gunnery officers 
instructors suffer from impaired hearing, which may or may not improve 
in later years. The symptoms of pronounced injury to the hearing orgam® 
can usually be detected by skilled surgeons, and thus it is very mm 
that officers and men should seek medical aid in good time. Too oftem 
says Dr. Thomas, the injury is ignored, even when accompanied by severe 
ain. 

‘ With regard to the precautionary measures to be taken, this pamphlet 
will be found suggestive, although the author frankly admits that medical 
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know is still very imperfect. He believes, however, that it is im- 
portant to use cotton wool, wax, oil, or india rubber nipples, and indicates 
that these precautions are commonly neglected by the men, who think it 
more or less effeminate to plug the ears, or are reluctant to deaden their 

ing when on duty. It is evidently worth while to experiment further 
with all of these proposed preventatives, and to impress upon officers and 
men the urgency of seeking expert treatment when pain or deafness is 
experienced. As most gunners know, the mouth should be kept partially 

at the moment of discharge, and—this is less familiar—the muscles 
omthe face and throat should not be kept in a state of tension. We have 
said enough to commend these excellent notes by Dr. Lloyd Thomas to the 
attention of naval men. The subject is one of vital importance to all ranks 
in the fleet, and merits careful study by medical officers afloat—Army and 


Novy Gasette. 


The sighting arrangement for the 7.5-inch guns of the Triumph, which 
has been fitted by the firm of Messrs. Vickers, Son, and Maxim, is reported 
as being far ahead of anything yet introduced into our navy in ships de- 
signed at the admiralty and completed in our royal or private dockyards. 
It is also considered to be in advance of anything yet adopted by our gun- 
nery experts at the Gunnery School. The Triumph’s sights have a cross 
connection, which, it has long been felt, was a great desideratum with guns 
on transferable mountings, and where the sights are fitted to the mount- 
ings, rather than shipped in holes in the guns, as was the old plan with all 
our heavier guns, and still obtains with quick-firing guns of a lighter 
nature than 12-pounders. The sighting of the 14-pounders of the Triumph 
is also an advance on our 12-pounders. Among other advantages, this 
system of a cross connection allows the sight-setter to work more freely 
on the site side of the gun to that on which the gun-layer is perform- 
ing his functions of laying and firing the guns, and he is thus given more 
toom and freedom for this work. At many of our guns in the secondary 
armament, it will, in future, be arranged that the gun-layer shall use the 
left sight for keeping the gun laid for elevation, and pressing the trigger 
when the sight comes on, while the gun-trainer, who will be an equally 
important gun number, will, by means of the right sight, follow the object 
and keep the gun constantly bearing on it so far as the training is con- 
cerned. The sight-setter will likewise be on the right of the gun, and with 
across connection between the right and left sight. The two men con- 
cerned with keeping the gun laid for elevation and training—the gun-layer 
and gun-trainer—will both be doing their part with their sights adjusted 
: eously, and without affecting other operations. This is a very 
important matter nowadays. With this combination—if the sights are not 

~and smart gun-loading numbers, there should be further develop- 
ments in rapid hitting —United Service Gasette. 


Since the arrival of the battleship King Edward VII at Portsmouth she 
has attracted a good deal of interest. Attached to each mast is a plat- 
form for the range-finder or “spotter.” This is such a new feature in 
British battleships that their value for purposes of war has been much 

ussed. The general opinion is that, in the light of the experience 
obtained by the war in the Far East, “ spotters” are not likely to prove 
am unqualified success. It is practically certain that the masts will be 
away early in an engagement, and the “spotter” and his instruments 
would thus be dislodged from their elevated position. For “the man be- 
the gun” to rely upon information as to range and elevation sent 
down from aloft would, many naval men consider, be a mistake, and that 
t would be better policy to train men to rely more upon themselves for 
patriculars. The internal fittings of the King Edward VII have been 
© arranged that a cabin will be provided for every commissioned and 
Warrant officer, though in some instances two bunks have been fitted in the 
.- aus in this ship and those of a similar class subordinate officers 

only will sleep in hammocks.—United Service Gasette. 
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A rumor is in circulation in naval circles, and is believed (Says a Plp 
mouth correspondent) to be well founded, that the admiralty hag ded 
to abolish the 4.7 and 6-inch guns in the navy, substituting for them the 
g-inch gun, with which exhaustive experiments have recently been carried 
out. The results of these trials have, it is said, given the RTeatest satis. 
faction, the penetrative power of the new arm being very superior to that 
of the smaller weapons.—United Service Gazette. 


Sir Andrew Noble, presiding at a meeting in Newcastle, of A 
Whitworth and Co., Elswick Works, spoke of the lessons of the war 
between Japan and Russia. They must have seen with admiration the 
skill the Japanese had shown, and the perfection of their arrangements, 
All their regular battles at sea had heen fought at great distances, never 
nearer than 3000 yards, on account of their fear of the torpedoes, The 
consequence was that they had to have much more powerful guns with 
a longer range, and they were producing guns in very large numbers # 
Elswick, having velocities either of 3000 feet per second or approxima 
ing thereto. Sir Andrew referred to the fact that just before the war 
broke out the Japanese brought two great cruisers from Ansald’s, in Geno 
These were got ready after having been lying idle for some months ina 
week, and taken out to the Far East by their staff without mishap 
Practically the whole of the armament of the Japanese navy was made a 
Elsworth, and they had had no complaints.—Umited Service Gazette, 


Letters received from the Mediterranean squadron at Argostoli, dated 
the 7th inst., state that the battleship Venerable narrowly escaped destru- 
tion a few days previously, and it was only by a miracle that a terrible 
disaster was averted. The Venerable was engaged in long-range fitig 
with the other ships of the Mediterranean squadron and after a round 
had been fired the breech of a gun was opened for the reception of another 
charge, when a back-flash occurred. The man who was working No. 3 was 
severely scorched, and the second charge which had been got ready to ke 
placed in the gun was completely enveloped in the flash. Had this charge 
caught fire the flame might have communicated to the open magazine below 
with results that would have been appalling. Fortunately the mischie 
was confined to the immediate vicinity of the gun. The injured mans 
progressing favorably.—United Service Gaszette. 


The statement that the Japanese fired sixty torpedoes, all of whid 
missed, in the recent naval battle, has had a most tonic effect on Whikt 
Island and its votaries. A few months ago the torpedo, judiciously 
boomed, threatened to oust the gun altogether; now it is in consi 
danger of being underestimated. Very possibly the sixty will turn out® 
be only one of those brilliant flights of imagination with which the Rue 
sians so skilfully meet the weekly sinkings of some of their ships 
Admiral Togo. 


The detailed story of the sinking of the Rurik proves, what most navd 
men suspected all along, that she was not sunk by gun-fire, but by be 
own crew when all hope of further fighting was past. Every gun appeaim 
to have been disabled, and this, of course, was exactly what was anticip 
in the unprotected covered-in battery. No doubt the Rossia sw 
losses little less grievous, but her steering gear not being injured like the 
Rurik’s, she was able to steam away. The Gromoboi, according to 
latest accounts from Vladivostock, was very little hurt. As her guns ae 
in casemates, proof against most of the Japanese guns, this is p 
enough.—Engineer. 


There are new evidences that the war in the Far East has rehabilitated 
the submarine torpedo in favor, and this will be immensely en 
the fact that it is now obvious that not only is the range much great 
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increased rapidity of fire is possible. The adoption of the gyro- 
or five years ago resulted in so improving the accuracy of the 
that the range of accuracy was greatly increased—from 800 to 
goo yards, the latter being attainable with the adoption of higher 
pressures or cordite propelling powder. Now experiments leave little 
for doubt that 3600 yards will be the probable range of the torpedoes 
immediate future. This will turn the balance in favor of the torpedo 
the quick-firing gun. Many naval experts were inclined to doubt 
it was prudent to carry torpedo tubes in exposed places, as, when 
in war times, a small machine gun might cause havoc if it struck 
int of the torpedo when in the tube, and it was even questioned 
, owing to the weight involved, and the uncertainty of the result, 
tubes were worth fitting in battleships. In the later United 
ttleships and armored cruisers they were omitted, while in 
London and King Edward VII class of the British Navy, the 
was reduced to two as compared with five in the earlier ships. 
same remark applies to armored cruisers. The new Lord Nelson 
ili have five submerged tubes and the new United States ships will 
y powerful in respect of torpedo-firing gear. A similar tendency 
might be noted in connection with the vessels of European Powers. The 
tange of the torpedo, its admitted accuracy, and its greater rapidity of fire 
=—three torpedoes were fired accurately from one tube within two minutes 
on a British ship during recent tests in the Mediterranean—make this 
weapon of warfare more powerful than ever, and thus there is a further 
reason why naval engagements will, in the future, be fought with the 
combatants at greater distances apart. Big guns, with great energy at 
long range, thus become a main desideratum.—United Service Gazette. 
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Tae Errect or Torrepo Expiosions.—It will be remembered how, on 
June 12 last, the Russian cruisers Rossia, Gromoboi, and Rurik, unex- 
pectedly emerged from the harbor at Vladivostock, and took the offensive 
against Japanese shipping. On the third day out they fell in with the 
steamers Sado Maru and Hitachi Maru, both of 6000 tons, in the Tsushima 
Straits, transporting soldiers and military stores from Shimonoseki to the 
mainland. The Hitachi Maru, commanded by Captain Campbell, refused 
0 stop, and was sunk by the guns of the Gromoboi; but the other vessel, 
disabled by gun-fire, hove to, and such of the non-combatants as desired 
were allowed to leave in boats. She was then torpedoed on both sides 
by the Rossia, and the squadron hurried northward again, leaving her 
apparently sinking. She remained afloat, however, and was towed home 
by the Hino Maru. From her appearance as she was brought into port 
one would hardly suppose her to have suffered very serious injuries, 
whereas below the water-line such huge holes had been torn in her sides 
that it is almost incredible how she could remain afloat at all. The first 
‘orpedo struck the vessel on the starboard side opposite the engine-room, 

a hole, as shown by Fig. 1, 16 feet by 17 feet in the outside shell, 

which, in the original photograph, the machinery in the engine- 
foom is visible. The main condenser, the high-pressure front column, the 
sole-plate, the air, feed, and bilge-pumps of the main starboard engines, 
Were smashed, the starboard pocket-bunker entirely blown up, and the 
ballast-pump, donkey-pump, and spare crank-shaft carried away to the 
other side of the ship. The screen bulkhead between the engines and 

was also partly destroyed, and the starboard double-ended boiler 
was bodily shifted a few inches forward. Fig. 2 shows the effect of the 
second torpedo on the port side. It exploded in the cross-bunker forward 
of the boiler-space on that side, leaving a hole 7 feet by 13 feet in the 
outside shell, smashed the bunker bulkheads, and carried the port double- 
ended boiler some inches aft. About 150 shells are reported to have struck 
the vessel before she was disabled by two of them bursting in the engine- 
toom.— Engineer. 
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Expert investigation of the circumstances attending the accident which 
occurred on board the Comet has demonstrated that it was owing to 
broken stud forming part of the mechanism for closing the breech of the 
gun. This stud was found after the explosion lying on the deck of the 

nboat, it having fallen out when the breech block was blown aws 

he discovery is satisfactory, inasmuch as it proves that the breech block 
was never properly secured, the use of the stud being to give the turn to 
the block which would have fastened it in place when the breech 
closed. There being nothing visible to show that the stud had failed tp 
accomplish its purpose, the man who operated the mechanism was una. 
ware that the breech block was incompletely fastened. When, therefore, 
the gun was fired the explosion of the cartridge took effect to the rear 
and blew the breech block out, with the disastrous results already de- 
scribed. Thomas Kennedy Askew, one of the seamen hurt in the explo 
sion, succumbed to his injuries in hospital, making a total of four deaths — 
United Service Gasette. 


The Hannibal in her last prize firing did 14 hits out of 17 rounds with 
a 6-inch gun. A bluejacket crew were the winners. On the average it is 
the marines who, relatively to their numbers, man the winning gun— 
Engineer. 


A remarkable gunnery performance has just been accomplished by the 
first-class cruiser Aboukir, of the Mediterranean squadron, during the 
annual long-range prize firing competitions. The firing was carried out 
under conditions identical with those that would prevail in time of war. 
The speed of ships firing had to be not less than fourteen knots, and the 
range when the order to fire was given by the umpire was unknown. At 
the first range, between 5000 and 4500 yards, travelling at a speed of four- 
teen knots, the Aboukir fired sixty rounds in less than three minutes, and 
scored 44 direct hits—all from the port battery. She could have fired more 
from some guns, only not more than eight rounds a gun were allowed to 
be fired. The target was the actual size of the midship portion—from the 
upper deck—of an averaged-sized battleship.—United Service Gasette. 


Vice-Admiral Lord Charles Beresford recently carried out at Gibraltar 
a gun-layers’ competition for the Channel fleet, and very remarkable shoot- 
ing resulted. 6-inch guns were used and two minutes fire was allowed, 
each at a range commencing at 2000 yards and ending at 2600. Strict ser- 
vice conditions were observed, the target being of the ordinary pattern, 
30 feet by 20. In all 227 rounds were fired, and the hits numbered 199 
The average rounds per minute per gun was 9.45, and the hits per minute 
per gun was 6.2. The flagship, the Cesar, showed the best shooting. The 
Ariadne, now the flagship of the North America and West Indies Station 
is said to hold the world’s “record” with 19 rounds and 17 hits in two 
minutes. One of the guns of the Czsar in the recent competition 
18 hits in 21 rounds. Other good “records” of the same ship in the first 
minute of the run were 11 rounds and as many hits, 1o rounds and7 
hits, 11 rounds and 9 hits, and 9 rounds with the same number of hits— 
United Service Gazette. 


THE VON LOBELL ANNUAL REPORTS, 1903. 


ARTILLERY MATERIEL IN 1903. 


Austria~-Hungary.—No decided progress has been made. The commis 
sion on quick-firing field guns, etc., which has been sitting for 7 years and 
making all kinds of experiments, has come to no definite decision 4 to 
the merits of the Skoda and Ehrhardt systems. é 

Belgium.—The report gives a very short account of the new experiments 
made with the Krupp, Ehrhardt, St. Chamond, Skoda, and Cockerill 
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parrel-recoiling Q. F. field guns, which took place on the 15th September, 
250 kilometers were marched, and the guns then brought into action 
at various ranges. The report does not give the results. 

France—New regulations for ammunition supply have been issued. 
According to these the 75-mm. (2.95-inch) Q. F. field gun carries in its 

312 rounds. The 80-mm H.A. gun 142 rounds. In the Corps 
Park are 355 and 185. 2 wagons of the battery carry high-explosive shell. 
The shields are said to be 4.5-mm. thick (.18-inch) and proof against rifle 
bullets at 150 yards range. The weight of the gun with limber is believed 
to be 1800 kilos. (about 35 cwts. 1 qr.). 

A new mountain gun, designed by Captain Ducrest, of 68-mm. (2.68- 
inch) caliber has given good results. It carries shrapnel (13% Ibs.), 
common shell (double), and case shot. 

Great Britain —The new 18-pounder field artillery gun is described in the 
report in some detail. It is said to have the improved breech block of 
Colonel Deport, and to be capable of firing 29 rounds a minute and to 
have a muzzle velocity of 1706 f. s. 

Each cavalry regiment has been given a 3.7-cm. (1.46-inch) caliber 
Pom-pom, of which the gun detachment (6 gunners, 2 drivers) is mounted. 

Italy—The re-armament of the field batteries with Q.F. (steel) field 
guns (with spade attachment), Mark 75a, 75-mm. (2.95-inch) instead of 
the old bronze guns is now completed. The experiments with barrel- 
recoiling Q. F. field guns are being continued, no conclusion having been 


“ arrived at. 
batteries retain their 6 guns; their ammunition wagons are in- 
creased to 10. They carry 194 rounds with the battery. The total pro- 
vision of ammunition is 500 rounds per gun. There are 90 common shell 
carried. The ammunition boxes of the limbers are of aluminum. 
Japan.—The field artillery is armed with the 75-mm. (2.95-inch) Q. F. 
field gun on the Arisaka system. The fortress and siege guns are mostly 
few steel guns of 12-cm., 15-cm., 24-cm. and 28-cm. (47-inch, 5.9 inch, 
94-inch, and 11-inch) caliber; but several of the old brenze type are still 


m use. 

Their battleships carry, of the heavy type, 30.5-cm. (12-inch); of the 
medium, 25-cm. and 15-cm. (9.9-inch and 5.9-inch); of the light 7.6 and 
47-cm. (2.95-inch and 1.85-inch). The armored cruisers have 20-cm. and 
— (7.9-inch and 5.9-inch) and Pom-poms. The gunboats carry 28-cm., 

-, 25-cm., and 2I-cm. (11-inch, 10%-inch, 9.9-inch, and 82-inch) 
guns; and the destroyers have only light Q. F. guns. 

Holland—The final competition held in August, 1902, between the 
Schneider, Cockerill, Ehrhardt, and Krupp Q. F. field guns, having resulted 
in the selection of those of the latter system, in October, 1903, the first 
consignment of these guns, which will amount to 204 guns and 608 ammu- 
nitions wagons, was ordered. Of the latter, 200 were, however, to be made 
in Holland. 

The new gun (L/30) is of 75-mm. (2.95-inch), and weighs 350 kilo. 
(6% cwt.). The carriage weighs 600 kilo. (11% cwt.), the limber 800 
lilo. (15% cwt.). The gun in action weighs 950 kilo. (about 18% cwt.). 

weight of its shrapnel is 6 kilo. (13% lbs.). It carries 270 bullets, 
ii grammes each. The muzzle velocity is 500 m. (1640 f.s.). Range with 
common, 6400; shrapnel, 5600 meters. 

Russia—The gun chiefly in use is the Engelhardt, or “Putilow,” 
M/1900 Q. F. field gun of 3-inch caliber. The carriage, which is furnished 

a spade attachment, gives an awkward jump after firing. On this 
acount, and that of the weight, it is thought no more of these will be 
Manufactured. An improved pattern, M/1902, with longer barrel-recoil, 
will be selected. The heavy field artillery gun, 10.7-cm. 42-inch) has now 
been discontinued as a field artillery gun on account of its weight. Those 

batteries that have not received the Q.F. field gun have the light 
artillery gun, M/gs, and the horse artillery gun, M/9s5, both of which 
ve the spade attachment. The field artillery gun carries shrapnel, weigh- 
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ing 17% lbs., and common of 15% Ibs. The muzzle velocity wi 
is 1410 £. s., with the latter, 1460 f. s. y with the former 

The Siege Park has 4.2-inch guns (L/32), heavy 6-inch guns, light 
8-inch and 6-inch guns, 3.4-inch, 8-inch, and 9-inch field mortars, 

The navy guns are of the Obuchoff pattern, 30.5-cm., 28-cm,, 228-cm, 
20.3-cm., 15.2 cm., 10.7-cm., 8.7-cm. (12-inch, 11-inch, 8.9-inch, 8-inch, 6 
inch, 4.2-inch, 3.4-inch). The heaviest Q.F. gums are the 20cm and 
1s-cm. (7.9-inch and 5.9-inch). 

Switszerland.—After 10 years’ experiments and a thorough study of the 
question, Switzerland has come to the very satisfactory decision to 
a Krupp barrel-recoiling Q. F. field gun with steel protective shield. The 
simplicity and steadiness of the gun under fire, as well as its accuracy 
after repeated trials, led to this result. 

The batteries have been reduced from 6 to 4 guns; the ammunition 
wagons increased to 10. The minimum number of rounds to be carried in 
the field per gun is 800. The gun and shield arrangement is much less com. 
plicated than that of the French. This gun has a caliber of 75-cm, (2.95- 
inch); the barrel is of nickel-steel and 7 feet 4 inches long, and wei 
only about 6% cwt. It fires over 3 feet 2 inches, the wheels being 4 feet 
3 inches in diameter, and their track 4 feet 7 inches. The limber weighs 
154 cwt.; firing weight 34% cwt. The chief ammunition is shrapnel, 
weight 13% lbs., but common of the same weight is also carried. Th 
muzzle velocity is 1590 f.s. Some case are also used. 


SMALL ARMS, 1903. 


General_—The report says that experiments are continuing in most 
European armies with automatic rifles. Automatic pistols have been 
adopted by Belgian, Swiss, Bulgarian, and (partly) the German armies 
The question of a practical automatic rifle adapted to war is, however, not 
so easy of solution. Officers of war experience are loth to give into the 
soldier’s hands any weapon that will not remind him at each shot of the 
value of each round of ammunition. At the same time, they are aware 
of the necessity of providing him with one of a high class technically, so 
that he may, by using his brains, save his muscles and enhance his value 
by accurate shooting. The wish to entrust an ideal weapon to good shots 
only encounters, however, the difficulty of the huge armies of two years 
service men of to-day, the result of which is that the average soldier is 
of inferior quality. This can only be balanced by the creation of standing 
armies of higher quality though less in quantity. This is an ideal that 
finds much support. Meanwhile, however, the tendency towards masse 
must be reckoned with, and therefore the chief arm—the infantry—must 
be furnished with the weapon that is technically best fitted to sustain the 
psychological element in war, and to discourage the waste of ammunition 


Progress with Small Arms in Individual States. 


Austria-Hungary.—The repeater Mannlicher M/1895 (.315-inch) with 
some improvements, has now been issued to two-thirds of the infantry. 
The latest issue is about 2 Ibs. lighter than the first. The barrel is 
tected by the stock till near the muzzle. It is sighted to 2600 paces. 
cavalry have all received the Mannlicher carbine (.315-inch). On the 
whole, these rifles are said to be quite up to the constructive and balliste 
requirements of the day, and are considered high-class weapons. 

rance.—The report gives some details of the new bullet manufactured 
for use with the Lebel rifle, mentioned in last year’s report. It has@ 
flatter trajectory, and inflicts severer wounds, as it flattens on impact 
being of copper. It is long and pointed and lighter than the old 
It makes a peculiar whistling noise, which has a nerve-shaking m 
effect. The rifles are now sighted to 2400 meters. The accuracy obtam 
with this is calculated to reduce the probable average error in judging a 
tance by 50 per cent. 
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yw.—The arming of the German infantry and cavalry with the 

and Carbine of 1 is not yet completed. It was thought by some 

that an entirely new rifle would be introduced, as so many items in the 

war had been cut down, but in December, 1903, the war minister, 

General v. Einem, declared that nothing was known as to the introduc- 

fon of a new rifle to replace that of 1898, and that a reliable automatic 

rifle was hardly to be looked for in the immediate future. Certain minor 

improvements were from time to time made in the rifle, which now goes 

by the name of pattern ’98/'02. A new cartridge has, moreover, been intro- 
duced which gives a much flatter trajectory and greater accuracy. 

Great Britain—The report goes into details of the issue of the Lee- 
Enfield rifle to the Indian army and the volunteers. The defects of the 
Lee-Enfield M/’o3 are set forth in the Kriegstechnische Zeitschrift for 
August, 1903, by H. Angier, an engineer in London, who describes the 
mechanism of the rifle in detail, which is too technical to be transcribed 
here. The advantages and improvements are acknowledged, but it is con- 
demned as far too complicated. It has double as many constituent parts 
as the new pattern Mauser, of which there are 48 very small sections a 
centimeter in size or less. Though the barrel is considerably shortened the 
ballistic performances of the rifle are improved, but it is doubtful if this 
will be maintained after some use. On the whole, Herr Angier considers 
it an unpractical piece of patchwork, which could only be rehabilitated by 
the radical reconstruction of its very elements. It is the breech action he 
chiefly takes exception to. Many English authorities, the report says, 
agree with him. The English Mechanic says that owing to the short dis- 
tance between the sight the precision of the aim and the “kick” is con- 
siderably affected. The Hythe reports of the shooting of the new rifle are 
all favorable, and The Times says that it is to be adopted. These con- 
Same are characteristic of the state of things in the British 
War e. 7 

Holland—The troops are armed with the 6.5-mm. (.256-inch) of 1895 
(Mannlicher). 

Japan.—The infantry, cavalry, and technical troops of the standing army 
tarry the Meidji 6.5-mm. (.256-inch) rifle or carbine No. 30. ength 
with bayonet, 514 feet; without, 4.17 feet; weight without bayonet, 8% 
ibs.; weight of bullet, 10.3 g. (159 grains) ; of 1 round ammunition, 22% g. 
(346 grains) ; weight of clip with 3 rounds, 382 gr. (13% ozs.). The bullet 
has a hardened lead core with a steel or nickel mantel. The muzzle 
velocity is 2378 f.s.; penetration in fir at 40 meters = 2.3 meters (7% 
feet). The rifle is a Mauser, but with an altered chamber. The maga- 
tine holds 5 cartridges. When empty the breech cannot be closed. The 
powder used is a smokeless leaf powder from Itabaski. 

Norway—The infantry carry the 6.5-mm. (.256-inch) Krag-Jérgensen 
rifle of 1 cartridge of 1806. 

Rowmania.—This army has a 6.5-mm. (.256-inch) Mannlicher of 1893. 
A new rifle with a steel-pointed bullet is under trial. A new smokeless 
powder is being manufactured at Dudesci, and in 1903 gave good results. 
Russia—The whole of the infantry is now armed with the three-lined 
fifle, model 1891, of 7.62-mm. (.312-inch), and the cavalry with a carbine 

the same pattern and caliber, but of 1896 manufacture. 

Sweden.—The infantry has the 6.5-mm. (.256-inch) Mauser rifle of 1806. 
_Switserland.—The infantry has the 7.5-mm. (.296-inch) Schmidt-Rubin 
tifle of and 1896; the cavalry the carrbine of 1893 of same caliber, 

the Mannlicher breech action. The cyclist companies and technical 
troops carry a short rifle, 1889 and 1900, of the same caliber. The cadets 
a special light rifle of 1897. A Captain Otter is said (Kriegstechnische 
chrift, June, 1903) to have invented an arrangement by which the 
soldier is prevented from aiming too high. It can be attached to any rifle. 

United States —The re-armament with the new Springfield rifle has been 
commenced. The magazine is generally loaded by means of a carrier, but 
itcan be used as a single loader when the magazine is empty. It can then 
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be refilled singly. The attached cleaning-rod can be fixed on the Tifle as 
bayonet. This obviates carrying a bayonet scabbard. The muzzle 


a 
has now been raised to 2300 f.s. The penetration into fir at soo yards is 


f 


18 inches and into iron at 300 yards .29 inch. It is intended to haye but 
one rifle for all services. The trial committee, therefore, after much 
experiment, reported in favor of the short rifle with a barrel 24 inches 
long, and in June, 1903, the war minister decided on this. In December the 
Ist infantry regiment received it, and its isssue is now being pr 
with, 350 rifles being turned out daily —United Service Institution. 

Lonc-Rance GuNNERY.—The Mediterranean fleet has been engaged this 
month in carying out long-range firing. The importance now attached tp 
the attainment of accurate fire at ranges varying between 4000 and 
yards is a fact which has almost escaped general notice, although the 
that is coming over naval gunnery is most remarkable. Not long gj 
Captain Percy Scott was specially sent out to the Mediterranean to give 
his valuable and expert advice in the conduct of the new gunnery practice 
This year, again, it has been decided that at least some of the heavy 
of battleships and cruisers, still in the early stages of building, shall be 
mounted with a view to increased efficiency in long-range shooting. That 
is to say, guns will command a higher freeboard than heretofore, though 
not, of course, all guns. Very little information has as yet been made 
public as to these structural changes in our future ships, nor has 
much transpired as to the methods of firing. It is stated, however, bya 
correspondent that the Mediterranean ships have been firing at a small 
islet or rock, not far from Pleatea, upon which the exact representation of the 
hull of a battleship was depicted. The umpire-in-chief was Vice-Admiral 
Custance, an officer well known in the navy for his scientific qualities, and 
under his directions, it appears, each ship was manceuvered singly. The 
speed maintained is said to have been fourteen knots, and the extreme 
range 8000 yards. Great care appears to have been exercised in the mark 
ing and umpiring, and the points allowed for each hit varied in accord 
ance with the range and the caliber of the gun employed. We are told 
further, that the ships were worked from their conning-towers, as they 
would be in action. 

The correspondent who briefly describes these exercises concludes with 
an expression of regret that the annual prize firing has not been abolished 
in favor of these long-range competitions. From this opinion it seems 
to be clear that the correspondent, who apparently witnessed the firing, s 
not possessed of technical knowledge. In a recent lecture at Whale Island 
Captain Scott divided battle practice into four factors, each of which was 
declared to be of equal importance. The efficiency of the gun-layer wa 
one of these, and it is evident that our annual prize firing is essentially 
a test—or should be so—of individual marksmanship. Offcers and me 
are saying, however, that this essential test is being lost sight of through 
the prize firings being conducted at excessive ranges. Stories are current 
of the King’s medals being tossed for, not because interest in the shooting 
has declined, but because of the impossibility—so it is said—of esti 
in present conditions, the individuality of the best shot. Indeed, it 
be evident that the gun-layer must be able to witness the effect of ii 
shot, and that he should be unaided by the “ spotter.” 

It would be interesting to know whether our gunnery experts are@ 
agreement with the views on long-range firing of Lieut.-Commander W.S 
Sims, U.S. N., who contributes a technical article to the Proceepines @ 
tHe U. S. Navat Institute. In this article the American officer las 
more stress upon the importance of accurate range-finding than upon aij 
other factor, whereas Captain Scott has stated that there are four factom 
each of equal importance. At a range of six miles, writes Lieut-Com 
mander Sims, the projectiles of the best 12-inch guns have an angle 
of about 11%4 deg., so that the danger space of the target is 66 yards. To 
secure a hit, he states, the range must be known within 33 yards, 
there is no range-finder that possesses such accuracy. At six miles, 
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best range-finders may produce an error of 600 yards, he asserts, whilst 
the variation in the power of the powder charge may easily produce a 
farther error of 200 yards. By this reasoning he arrives at the conclusion 
that one hit in forty-eight shots would be ideal shooting at a range of six 
miles. By the same methods he shows that accuracy with guns of smaller 
caliber is even less attainable. Now it does not appear that our ships have 
fred at a range of six miles, but if hits have been scored at 8000 yards it 
seem that this theoretical reasoning must contain some flaw. 
the importance now attached to long-range firing in our navy is a 
convincing proof that our naval officers do confidently expect to 
be able to hit a battleship considerably oftener than once in forty-eight 
sounds, at all events at ranges up to 8000 yards. Lieut.-Commander Sims, 
we notice, does not underrate the value of individual skill in marksman- 
ip, but he insists that other causes, outside the control of the gun-layer, 
= produce far greater effects than personal error.—Army and Navy 
Gasette. 


STATEMENT TO THE ROYAL COMMISSION ON THE WAR IN 
SOUTH AFRICA, BY MAJOR-GENERAL SIR G. H. MAR- 
SHALL, K.C.B.. LATE COMMANDING ROYAL ARTILLERY, 
SOUTH AFRICA, WITH REGARD TO THE QUESTION OF 
USING COMMON SHELL FOR FIELD GUNS. 


Re-adoption of Common Shell has been Suggested.—As some officers who 
have served in South Africa have advocated the use of common shells 
(iz, a shell which contains no bullets and nothing but a bursting charge), 
with field guns, I submit a statement (at the request of the Royal Com- 
mission), giving as briefly as possible the reasons for the abolition of this 
projectile. I feel convinced that those who have suggested its re-adoption 
are not aware of the numerous experiments which were carried out before 
its abolition was decided upon, nor of the adverse reports on it which were 
received from those who had had experience of the matter. I am further 
of opinion that those who have recommended the re-adoption of common 
shell have done so from a mistaken idea of what can reasonably be expected 
of field artillery when engaged in an offensive action, and I have dealt with 
met of the question in the concluding paragraphs of this memorandum, 

ich I have divided under the following headings: 

1. Common and shrapnel shell in the 1859-77 wars. 

2. Common and shrapnel shell since 1880, condemnation of the former. 

3 Common shell filled high explosives. 

4 South African experience. 

5 Employment of field artillery. 


IL COMMON AND SHRAPNEL SHELL IN THE 1859-77 WARS. 


1866 War.—In the Austro-Prussian War of 1866 the Prussian artillery 
wed common and shrapnel shell, but the general results produced by their 
were considered by the Prussians to be most unsatisfactory, mainly, 
» Owing to the bad tactical use made of their artillery; in 1870 they 

y a cast-iron common shell. 
_ 1859 War.—The rifled field guns used by the French against the Austrians 
m fired common and shrapnel shell; the value of the latter was, how- 
ever, very much discounted by the fact that the time fuses used were only 
¢ for two fixed ranges, and if the enemy did not happen to be at 
two ranges, the shrapnel was nearly useless, as all shrapnel shell 
‘ mainly for their efficiency on being burst by means of a time fuse 
in the air fairly close in front of the enemy. The French used these same 
Suns and projectiles in 1870, and, partly from the inferiority of their mate- 
and partly from defective training, the results of their artillery fire 
were imeomparably inferior to those of the Germans, who had made great 

Progress in training since 1866. 
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1870 War.—The effects produced by the German field artillery with their 
common shell in 1870 were very good, but it must be remembered that ; 
the great battles the French made very little use of entrenchments, and in 
1870 the infantry fought in comparatively dense masses, and the Germans 
were able to concentrate an enormous number of guns on to confined 
densely packed with troops in the open; this was especially the case at 
Sedan, where the German artillery achieved perhaps its most marked 
success. 

After 1870.—Although they were so successful in 1870, when using com- 
mon shell only, when they re-armed their field artillery in 1873 the Germans 
re-adopted shrapnel shell, and these projectiles formed about 25 per cent of 
the equipment of their batteries. 

With their field guns adopted in 1877, the French provided a similar pro- 
portion of deregadl shell. 

1877 War.—In 1877, the Russians had numerous field artillery, and relied 
mainly on common shell, though at times they got results from ther 
shrapnel. Unlike the French in 1870, the Turks almost invariably mag 
use of entrenchments, and even after making allowances for the 
handling of the Russian field artillery, the futility of the Russian shell fr 
on the entrenched Turks was most instructive, and clearly showed thi 
good infantry could not be driven out of its trenches by any amount of 
— = im , 

efore 1877 shrapnel shell only formed Io per cent of the equipment 
the Russian field guns; after 1877 it formed about 60 per Prmeet . 


2. COMMON AND SHRAPNEL SHELL SINCE 1880; CONDEMNATION OF COMMON 
SHELL. 

Progress Since 1880.—By about 1880 the advance of inventions and of 
improved manufacturing processes told greatly in favor of shrapnel shell; 
the higher muzzle velocities enabled smaller bullets to be used, and, there 
fore, a large number could be got into the shell; accurate and rapid setting 
metal time fuses were produced, and the introduction of steel enabled the 
walls of shrapnel shell to be made thinner, and their bullet-holding capacity 
to be increased, whilst enlarged capacity by the use of steel was of litte 
value for common shell, as this metal was so tough that, even with the bigger 
burster, it did not break up like a cast-iron common shell into a large num 
ber of fragments, but only into a few large pieces, or frequently even it merely 
tore open, and its man-killing effect was then practically nil. The sted 
common shell, however, certainly obviated one serious objection to th 
cast-iron shell, viz., that it was not apt to break up in the gun or in flight 
a failure which the weaker iron shell is inherently liable to; this is a vey 
serious fault, as artillery must frequently fire over the heads of its om 
infantry, especially under modern conditions. But whilst the steel common 
shell was not likely to harm friendly troops, it has also been found by pre 
longed experiment to be practically innocuous to the enemy. 

It was a steel common shell of this nature that was introduced when the 
re-armament of our field artillery with a 12-pounder breech-loading gun* 
commenced in 1885; a steel shrapnel shell with a metal time fase (seal 
of a wooden one as hitherto) was also introduced for this gun, and, aa 
example of the increased efficiency of the modern shrapnel shell, it may 
noted that the 12-pounder shrapnel (still the service projectile for the hone 
artillery) contains 156 bullets, whilst the shrapnel for the 9-pounde 
muzzle-loading gun, which was replaced by the 12-pounder, only ¢ 
63 bullets. 

As experience was gained with the new 12-pounder breech-loading gun, it 
became evident that the shrapnel was a more efficient projectile than 
common shell under practically all service conditions. 


®This gun was afterwards turned into a 15-pounder, and was the field gun ust 
throughout the late war. A lighter 12-pounder gun was provided for the bom 


artillery. 
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inst troops in the open, probably no officer has ever suggested that 

common shell can compare with modern shrapnel, but as the failure 

of the common shell against other targets is perhaps now somewhat forgot- 

ten the following notes may be instructive. Many other experiments than 
mentioned below have been carried out, tending to the same end. 

Trials of Common Shell Against Earthworks.—In 1886, experiments with 
w-pounder, 20-pounder and 25-pounder guns firing common shells, showed 
that a hasty field redoubt was quite beyond their power at 1200 yards range, 
and the ordnance committee reported that such a work was capable of 

ing a prolonged resistance to the fire of the heaviest pieces likely to 
teenoyed against it in the field. To open up trenches over a considerable 
length of crest line would be costly in ammunition, and as any damage 
inficted could be very readily repaired, it seemed improbable that such ex- 
i would be worth incurring. 

After riments in 1889, the camp commandant at Okehampton reported 
doe the effect of the 12-pounder common shells against earthworks of any 
size was worthless, and it would be a waste of ammunition to fire common 
shells at shelter trenches; the target they presented was very small, and, 
therefore, seldom hit, and such effect as was produced could be repaired 

ith ease. 
wine trials against shelter trenches in 1890, the camp commandant, Oke- 

reported that common shell would cause but little loss to infantry 
in a shelter trench; percussion shrapnel would cause more loss than com- 
mon shell, but would not be really affective, whereas shrapnel shell with 
time fuse were thoroughly effective against infantry in a shelter trench. 

With regard to the comparative effect of common and percussion shrap- 
nel shells against guns in pit or epaulments (range 2400 yards), he remarked 
that there was not much difference between the results. As regards dis- 
abling guns, it was always rather a matter of luck. In making a comparison 
between common shell, percussion shrapnel and time shrapnel fired at the 
same target and at the same range, the superiority of time shrapnel, so far 
as regards personnel, was very marked. As regards materiel there was, of 
course, a greater chance of disabling a gun with a projectile, whether com- 
mon or shrapnel, which burst on striking, as the gun might actually be 
struck by a shell, but actually hitting a gun in a gun pit was greatly de- 
pendent on luck. 

From the results of their trials, the ordnance committee in 1891 came to 
the conclusion that only under quite special circumstances would common 
shell be effective against earthworks, but that shrapnel shell fitted with time 
fuses were the most efficient projectiles of field artillery against troops, 
whether in the open or under slight cover. Even when the height of the 
parapet was sufficient to shelter the enemy from the fall of the bullets, 
time shrapnel was, of all projectiles, the most likely injuriously to affect 
the accuracy and steadiness of his fire, while in cases, such as those tried 
at Okehampton, where the protection given by the parapet was only partial, 
the fire of either guns or rifles would be more quickly affected by the num- 
ber of hits of the shrapnel bullets on the men than by the craters made in 
the parapet by common shell. 

Common Shell Condemned at Home.—The committee therefore recom- 
mended that all attempts to destroy earth parapets by the fire of common 
shell from the 12-pounder breech-loading gun should be abandoned for 
the future, and that the service forged steel common shell should be aban- 
doned (since the object of its existence, the destruction of earth parapets, 
Was given up), as soon as its place could be taken by some form of shell 
which would be effective for ranging, and would at the same time be an 

man-killing projectile. 

Common Shell Condemned in India.—On March 1, 1892, the Com- 
mander-in-Chief India * (Lord—then Sir F.—Roberts) wrote that he had 


*This letter was countersigned by the late Lieut.-General Sir Charles Nairne, 
0. B., R. A., Inspector-General of Artillery, India. 
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been much struck with the inutility of common shell for field and 

guns.* When they were made of cast-iron they rarely did any 

but, since they had been made of forged steel, they appeared to do none 
at all; they did no damage to earthworks, and were far too expensive to 
be kept for ranging only. Some experiments had been carried Out in 
India, using shrapnel for ranging purposes, and they had so far 

quite satisfactory for this, and he suggested that further trials should be 
carried out in England. The advantage of having only one projectile, the 
shrapnel, on charge both to the artillery in simplifying and a i 
their effective fire, and also to the issuing departments in the field, would 
be incalculable. 

Trials Against Brick Buildings —In 1893, after trials with 12-pounder 
common shell at a field work, and at a stone building at Okehampton, the 
camp commandant reported that, although 60 rounds of common shell had 
been fired accurately at the field work, the effect was practically nil, and 
had shrapnel been fired instead, the material effect could not have been less, 
and the moral effect would probably have been greater. With regard to the 
practice at the stone building, he stated that it was the unanimous opiniog 
of all artillery officers present that shrapnel shell, on account of its effed 
on the garrison, would have been a far more efficient projectile. 

In 1893 and 1894, trials were carried out against an old coastguard hous 
at Lydd to ascertain the relative effects of shrapnel and common shel 
from the 12-pounder gun against buildings. 

The ordnance committee stated that the results showed that one wall 
was not an efficient protection against either projectile, but two walls were— 
the first wall in each case bursting the shells, but failing to stop either th 
splinters or the bullets; the second wall stopped both of these. 

Common Shell Abolished—Meanwhile, in consequence of the above 
quoted recommendations of the ordnance committee in 1891, and of the 
commander-in-chief, India, in 1892, trials had been carried out at home to 
see if any special projectile was required for ranging purposes, and the 
conclusion arrived at was that the shrapnel shell was sufficient for i 
and that it was quite undesirable to introduce a special projectile for this 
purpose, and the abolition of common shell was, therefore, finally approved 


3. COMMON SHELL FILLED HIGH EXPLOSIVES. 


Trials of Common Shell filled High Explosives—Fresh att to 
make common shell a useful projectile were made when high e i 
were brought into general use as shell charges (1. ¢., about 1895); at the 
Same time it must be noticed that opinions which have at times been 
expressed as to the utility of high explosive shells for field guns have been 
based upon little or no knowledge of the results which have been ine 
with these high explosives and upon grossly exaggerated notions of their 
powers. 

Two Types of High Explosive Shell—Two types of high explosive field 
gun shell have been proposed: 

1. A shell with thin walls and the largest possible burster. 

2. A shell with very thick walls and a burster only sufficient to break 
the shell up well. 

French Type.—The first type has been adopted by France, the second by 
Germany. One drawback of the first is that a premature explosion im the 
gun will inevitably destroy the gun; the second type may have a burster 
so small that the destruction of the gun would not be entailed; and fora 


* Writing in 1897 on the subject of a new mountain gun for India, the Adjutamr 
General in India stated that it was now accepted that a shell to contain sufficient 
powder to cause an appreciably destructive effect from its bursting power alone 
could not be less than a 25-pounder. The 12-pounder breech loading common shell 
bad proved of so little value as a destructive agent on impact that a common shell 
was not included in the existing 15-pounder equipment. 
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given ight of shell the second type affords more metal for the forma- 

ton of splinters. These two types of shell are used in quite different ways. 

The French thin-walled shell is used exclusively with a percussion fuse, 

and is stated to be intended for the destruction of materiel and in the 
tion of the attack on woods and villages. 

In a high explosive shell, such as the French thin-walled one, which 

mainly for its effect on the violence of its burst, complete detona- 
tion of the bursting charge is of great importance; if detonation is incom- 
the effect approaches that of a shell filled only with powder. Com- 
detonation is very difficult to ensure, especially with small quantities 
of high explosives, unless a powerful detonator, such as a fulminate of 
mercury one, is used, and a fulminate detonator is far too sensitive to be 
allowable in conjunction with a high explosive shell. Thus incomplete 
detonation in medium shell, e¢. g., 4.7-inch and 5-inch, is not uncommon, 
and is the rule with smaller shell, so that high explosives have not so far 
been found worth introducing at all for shells smaller than the 4-inch. The 
effect of a 12-pounder or 15-pounder high explosive shell would, therefore, 
be decidedly less than even its weight compared to a 4.7-inch or 5-inch shell 
would lead one to expect. 

Trials against the old coastguard house at Lydd were carried out in 
1896 with 12-pounder lyddite shells of the French type; the results were 
much the same as those already referred to with shrapnel and common 
shell, viz., that one wall gave little, two walls gave good protection. 

In the operations in China in 1900, one of the new 75-mm. Q. F. French 
field batteries made a target of a large brick wall and gateway; two guns 
fired percussion shrapnel at one portion of the wall, two fired high ex- 
plosive (melinite) shell at the other portion; the colonel commanding 
stated that the trial tended to show that against an obstacle not built of 
hard stones the shrapnel had as good effect as the melinite shell. 

Trials Against Earthworks——As to the general question of whether a 
large charge of high explosives is likely to have good effect against earth- 
works, a very large number of experiments were carried out from 1892- 
1897 in this country, principally at Lydd, and with 5-inch and 6-inch shells. 
In 1897 the ordnance committee, when a question of further trials 
was proposed, stated they thought them unnecessary; shells filled with 
high explosives were not considered to have any superiority over powder- 
filled shell for breeching earthen parapets. 

The 50-pound lyddite shells thrown by the 5-inch howitzers and guns in 
South Africa have disappointed many officers by their results; a 15-pound 
high explosive shell would cause still more disappointment. 

All experience has shown that the high explosive shell of the nature used 
in this country, in Germany and in France have little or no incendiary effect 
even when they burst amongst dry thatch. Shrapnel is decidedly more 
effective in this respect. 

It may be observed here that a French field battery is only equipped with 
$ — II per cent) high explosive shells per gun, as against 288 

rapnel. 

German Type.—As regards the German type of thick-walled high ex- 
plosive shell, this projectile is intended mainly for use with a time fuse, 
and is meant to be burst in the air immediately over the heads of men in 
trenches; the angle of opening of this type of shell is, however, so pre- 
: that extreme accuracy both on the part of the gun and of the fuse 
§ required in order to obtain any effect. 

In 1896 trials were carried out in England with the 15-pounder breech- 
loading field gun, to test the value of this German type of projectile. Every- 
thing was done to ensure the utmost accuracy of fire; the fuses were spe- 
cially made and most carefully set, and the difficulties of service conditions 
Were not observed ; the effect was infinitesimal, viz., one hit on the dummies 

the parapet after so rounds. 
ordnance committee reported that this was a poor result, and 
no trace of the special effect on troops behind cover, which had 























8904 PROFESSIONAL NOTES. 


been claimed for this nature of projectile. They considered the effect was 
not such as to justify the idea that high explosive time shell was an affective 
man-killing projectile against troops behind cover. 

Messrs. Krupp’s views on high explosive shells for field guns have been 
published in a report issued by the ion in 1898. They consider the thin. 
walled shell with large burster dangerous to fire, whilst, of the thick-walled 
shell with time fuse, they consider the effect can only be slight, as ia 
order to obtain satisfactory results, the target must be well defined, rangi 
must be very accurate, the height of burst must be well controlled, a 
continuous careful observation must be ensured. In the field, they point 
out, it is seldom possible to meet all these requirements; the fragments are 
scattered with superfluous energy in all directions almost normally to the 
trajectory, and half of the weight of the shell only is effective downwards: 
very slight protection, such as 1-inch boards, is sufficient for cover against 
such splinters. Messrs. Krupp consider as fallacious the idea that the use 
of high explosive shell in field guns with time fuses would obviate the 
necessity of high angle pieces. They consider that high explosive shell 
should be discarded for flat trajectory field guns, but might be used for 
high-angle fire. They consider that it is useless to expect one sort of 
projectile to do what only a special sort of gun, viz., a field howitzer, cag 
accomplish. 

Of the German shell, General Rohne, a high German authority on the 
subject of field artillery fire, wrote in 1899: “A projectile whose use neces. 
sitates such great accuracy may be considered as of little practical use on 
service. I consider that the high explosive shell, to the adoption of which 
l personally contributed, has not given at practice all that the first trials 
seemed to promise, and in reality it will give still less than is now expected 
of it. Since the adoption of the field howitzer, I recommend the complete 
suppression of the high explosive shell in the field gun.” 

t may here be observed that the Germans possessed no field howitzer 
till 1900, when the 1898 model was issued; the French introduced their 
120-mm. field howitzer about 1894; the Germans had, therefore, been under 
the necessity of endeavoring to get some searching effect from their field 
gun projectiles, and the high explosive shell with time fuse had been intro- 
duced for this purpose; the French, possessing a field howitzer, seem to 
have seen no object in adopting this latter projectile. The British field 
howitzer 5-inch was adopted in 1895. 

A German field battery and light ammunition column carry 153 shrapnel 
and 28 (i. ¢., 15 per au} high explosive shell per gun. 


4. SOUTH AFRICAN EXPERIENCES, 


As to the question of the value of common shell with field guns, the fol- 
lowing extracts from reports by officers of experience in South Africa ate 
quoted. (“Percussion shell” mentioned in some of these reports includes 
all common shell. Ring and segment shell are modifications of common 
shell, and are used in the same way as this latter.) 

Major Wray.—Battle of Dreifontein, March 10, 1900, enemy put about 
40 percussion segment into a battery (Q Royal Horse Artillery) ; effect on 
personnel, nil; on material, one bar supporting pole broken. ; 

Major Du Cane.—Near Johannesburg, the royal horse artillery batteries 
of the cavalry division were under heavy shell fire for some hours from 
Boer guns of various calibers and ranges. The shells were nearly all per 
cussion, and the effect on personnel practically nil. 

Major May.—The effect of common shell was very slight. Even the 
Boer 6-inch shells rarely did serious damage unless they struck a house 
This was especially noticeable during the siege of Ladysmith, when many 
thousands of shell, chiefly common, did not kill more than one 0 
33 men, and wounded only 25 officers and 207 men. On the other hand 
shrapnel was very destructive when a good burst was obtained. 

Major Dawkins.—On October 30, 1899, this battery was exposed to heavy 
shell fire, enfilading it at a range of about 3200 yards from at least four of 
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the enemy's gums... .. The effect was remarkably slight... . . Most of 
the shell were rcussion, either common or ring. . 

Li-Col. Coxhead.—The Boer artillery fire was of small account, owin 
to their inability to employ time shrapnel. ... . During the four months 
siege of Ladysmith my camp of 600 men and 600 horses, situated on a plain 

iaily sheltered by trees, received its regular daily bombardments from 
of various natures, and suffered a total loss of one man wounded, one 
free killed and one horse wounded. On January 6, 1900, the 53d Battery 
was led for hours by the 6-inch and other guns on Bulwana Hill, and 
sustained a loss of four men wounded, with no casualties amongst the horses. 
The 42d Battery, heavily bombarded in their gun pits all day, had no 
i The 21st Battery, in the open plain, and fired at from three 
directions, front, right and rear simultaneously, had but three men wounded 
and 14 horses killed and wounded. .... The only shell worth the trouble 
of loading a gun with, for employment in the field, is a time shrapnel. 

Major Blewitt—The Boer 6-inch common shell were burst on every sort 
and fired at all ranges, from 4000 to 11,500 yards, and there can 
beno doubt that as a man-killing projectile they were pretty well harmless. 
_... The Boer practice with their 6-pounder percussion shell at the end 
of Wagon Hill was very good, but as far as I could ascertain only one 
ofieer was killed... .. Many of these shells burst in my battery, but no 
damage was done..... In conclusion, I am convinced that, considering 
the weight of ammunition fired, with the results obtained, common shell 
useless as man-killing projectiles unless they can be burst on a screen. 
As this includes 100-pound shells, it is needless to mention smaller calibers. 
The really effective projectiles are time shrapnel shells in the hands of 
skilled and properly trained men. ... . Time shrapnel is probably the only 
elective man-killing projectile in existence. 

Lt-Colonel Hall.—The enemy’s shrapnel was so bad that it caused little 
damage. It was also a matter of surprise to see their other shell do so 
i e when they often had the range very accurately. 

Li-Colonel Beil-Irving.—Percussion shell do very little harm at ordinary 

and practically no harm at long ranges. 

Li-Colonel Williams.—Generally speaking, the effect of the enemy’s 
attillery was insignificant. They almost invariably fired at long ranges, and 
generally used percussion fuses. Their segment shell is quite harmless. 

Lt-Colonel Jeffreys —Enemy’s segment were ineffective. ... . Shrapnel 
holds the field as a man-killer. 

Major Perceval_—Effect of enemy’s fire on materiel nil, on personnel 
very slight. Segment shell, which was generally used, seems to have a 
very small effective zone. 

Major.-Gen. Downing.—The enemy’s common shell of all natures did no 


— damage. 
ajor Scott—The effect produced by the Boer guns was very little in- 
deed, and, as a rule, nothing. Their shell nearly all act on percussion; 
this, I think, arises from their using a large number of segment shell, and 
also their inability, as a rule, to manipulate time shell. 
Captain Montgomery.—Effect of enemy’s guns very slight. The Krupp 
gun ammunition is inferior to ours. Their segment shells are useless. 
fired at by our own captured guns, the effects were much more un- 
pleasant, and the bursts more regular. 
Major Home.—All Boers I have talked to say that what they dreaded 
most was the shrapnel. 
_ Major Duerét—For field artillery, shrapnel is essentially the only pro- 


a. 


The above extracts are typical of a large number of reports that have 
been received; a few officers out of a considerable number recommend the 
ion of common shell, but in every case the recommendation ap- 

Pears to have been made rather from a hope of what these projectiles 
do than from any definite experience as to what they really can do. 
reports received speak strongly of the efficiency of shrapnel; against 
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an entrenched enemy this projectile might not at times have caused 
casualties, but it was repeatedly found to keep down or altogether clan 
the enemy’s rifle fire, or to disconcert his aim. Numerous reports show 
that the shrapnel fire of the field artillery was a great assistance to the 
assaulting infantry. A strong demand was expressed that even the 5-inch 
field howitzers should be given a considerable proportion of shra in 
their equipment instead of its consisting entirely of lyddite shells. 

In 1901 a committee, composed of six artillery officers who had 
extensive experience of the operations in South Africa, was formed under 
the presidency of Major-General Sir G. H. Marshall, to report upon the 
requirements of field artillery equipments. The following are some extracts 
from their report, which deal with the question of shrapnel sheil and com. 
mon shell for field artillery. They stated that “one of the most important 
lessons demonstrated is the utter inefficiency as man-killers of common 
shell (even of 100 pounds in weight) fired from guns against even defined 
and located targets, and the efficacy of good time shrapnel under similar 
circumstances.” ... . “ The committee have no hesitation in saying that 
they, with their present knowledge, consider time shrapnel shells to be the 
only effective and possible man-killing projectiles for horse and field artil- 
lery. Segment and heavy common shell have proved in this war, eves 
when well aimed, singularly ineffective. It is only what was to be expected, 
as the efficiency of common shell as a man-killer depends on a successful 
combination of chances (including nature of ground on which the shell 
falls, angle of descent, number of fragments into which the shell may break 
up, and the course taken by them after they are released), which can only 
occur on rare occasions. With regard to the destruction of enemy's guns, 
the extreme accuracy required to hit them, and then in a vital part, tends 
to show that the smothering of a detachment with shrapnel bullets is by 
far the more certain and economical way of silencing a gun. 


5. EMPLOYMENT OF FIELD ARTILLERY. 


I think that what is at the bottom of the demand made by some officers 
for common shell for field guns is a mistaken conception of what field 
artillery may reasonably be expected to achieve. The demand appears to 
be founded upon a theory that field guns alone should, by their fire, be able 
to drive an enemy out of his entrenchments. If the enemy’s infantry is 
good, I do not think that there is anything in the experience of war, or of 
the practice ground, to show that this can be done. The “ Letters” by 
Prince Kraft zu Hohenlohe Ingelfingen may be regarded as the standard 
work on the subject of the employment of field artillery as far as experience 
went up to and including 1870. He contends strongly that field artillery 
may frequently be able to carry on a defensive action alone, and may ui- 
aided “be able to repulse infantry attacks, “but,” he continues, “in any 
offensive battle the independence of the artillery comes to an end.”.... 
He endorses General von Dresky’s statement, “I found it impossible with 
artillery fire alone to drive good infantry from a position.” And, agai, 
“ With artillery fire alone, good infantry cannot be driven out from a pos 
tion under cover.” It must be remembered that this was the experience 
the Germans when common shell was the only projectile used. The pre 
ent demand for common shell is, I think, based on the assumption that these 
shell will strike the crest of any parapet, open up the trench, and burst 
inside it. A well-designed trench, however, offers little or no vertical 
target, and is extremely difficult to hit at even short ranges. Peace expefr 
ence, a few of the results of which have been quoted above, shows that no 
great effect on trenches or on their defenders can be expected from hel 
gun common shell, even if they do hit the parapets. The Gormet 
ence in 1870 proved the same, and so did the Russian experience in ; 
the Turkish trenches were subjected to days of heavy continuous common 
shell fire, without the defenders being driven out of them, or in the least 
shaken; they were, on the contrary, able to repulse the Rosina Se 
with heavy loss. All these results, together with those obtained in 
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ican show that it is not by common shell or other artillery fire alone, 
the close co-operation of artillery and infantry that an attack may 
be made successful; the infantry must force the enemy to man the trenches, 
and to expose themselves to fire, and when they do this shrapnel is most 
tionably an infinitely more formidable projectile than common shell ; 
ail through the South African campaign, whenever a suitable artillery posi- 
tion could be obtained, shrapnel has shown itself capable of keeping rifle 
fre in check, or of silencing it altogether; accurate rifle fire has been 
turned into inaccurate and unaimed fire as soon as shrapnel has been turned 
on to it; guns (as at Modder River) have been able unaided to maintain 
themselves in front of intrenched infantry at 1100 yards; at Pieters Hill, at 
Alleman’s Nek, at Diamond Hill, at Bergendal, and on other occasions, the 
dose co-operation of artillery, shrapnel fire, and of advancing infantry, 
has proved most successful, but not one single instance can, I believe, be 
of entrenched troops being driven out of their positions by percus- 
sion shell fire, even when heavy guns have been employed. The repulse of 
the Irish Brigade on February 23 outside Ladysmith is an instance of a case 
where no good artillery position could be found to cover the assaulting 
infantry, who were consequently unsuccessful. 

General Sir. R. Buller has reported that “the real lesson of this war 
seems to me to be that infantry cannot by their fire keep attacking in- 
fantry away from their position if they are during the advance of that 
infantry subject to a heavy fire from another direction.” It is this heavy fire 
that field gun shrapnel can supply. 

Finally, I would quote Lord Roberts’ orders, issued in January, 1900, in 
which he states that “Unless a strong force of infantry is posted within 
goo yards of the position, the enemy will not occupy his trenches, and the 

s will have no target. It is a mere waste of ammunition also to bom- 
bard an intrenchment when the infantry is likely to be delayed even for a 
short time.” It is for this nature of useless bombardment, it seems to me, 
that common shell is demanded; till the enemy occupies his trenches, and, 
by endeavoring to check the attacking infantry, shows himself, no nature 
of field gun is of value; as soon as he does show himself shrapnel is 
unquestionably the only projectile to use. 





MISCELLANEOUS. 


Navat Acavemies or Russia AND JAPAN.—In order to understand the 
fighting strength of the Russian and Japanese navies, one must know the 
manner and extent of the education of the officers of the two fleets. The 
Navy League Journal gives an interesting sketch of the naval academies of 
Russia and Japan, and by way of introduction states that the average age 
of the admirals of the two fleets is fifty-nine years for Russia, forty-nine 
for Japan, and the ages of the captains of the battleships are fifty-two and 

“Six, respectively. Continuing, the Journal states: 

The Russian Naval Academy is at St. Petersburg and was founded about 

200 years ago. 

minations for entrance are held once a year, in August, and are open 
to all boys between the ages of 12 and 14 who are the sons of naval officers 
or noblemen. About 100 cadets enter each year. The course at the acad- 
emy is six years. During the first three years the cadets receivé only an 
ordinary academic training, nothing professional being taught. The pro- 
fessional education begins with the fourth year. It consists of theory on 
shore during the winter and training afloat in masted ships during the sum- 
mer. The school year begins on September 15 and ends on May 1s. Three 
cruises are made dealing with general practical work, and a fourth of four 
months duration deals especially with navigation. Before graduating there 
até two examinations: first, a theoretical one, held at the school in the 
spring, and second, a practical one, in the fall on board ship after the final 

f months’ cruise. Cadets who pass both examinations are promoted to 
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mitchmen—that is, ensigns. To be promoted to this grade it is also neces- 
sary for the cadets to have spent two years on board ship during their time 
at the academy. 

The corps of cadets is divided into six companies, each class forming a 
company. Of the cadets who enter each year, a certain number—those who 
pass best—are supported by the government. For instance, in 1901 there 
were only 75 vacancies; the first 60 cadets were admitted at the expense of 
the state; the remainder had to pay about $175 a year. As soon as a boy 
successively completes the first three years and begins his Professional 
studies, payments from home cease and the cadets are then no longer in 
any way dependent upon their parents or guardians. 

Japan’s navy is about forty years old. She then had one or two vessels 
She realized immediately the necessity of training a corps of officers and 
sent young men to England and this country. The first Japanese mid- 
shipman entered Annapolis in 1869. One of her admirals, Uriu, in com. 
mand of the squadron which fought the action off Chemulpo in February 
graduated from Annapolis in 1881. ' 

The Japanese Naval Academy is at Etajima, an island in the Inland 
about ten miles from the naval port of Kure. It was founded about 18, 

Entrance examinations are strictly competitive and open to all male sub- 
jects between the ages of 15 and 20, excepting those married, those who 
have undergone any serious punishment, and bankrupts. Every year the 
secretary of the navy publishes the names of the cities where the examina- 
tions will be held and gives the general character of such examinations, 
Last year 1995 cadets presented themselves and 180 entered the academy. 
The number entering each year varies, but is about 200. The course is 
three years, each year commencing with the roth of January and ending 
with the oth of next. January. The summer vacation is from July a1 to 
September 10, and the winter vacation from December 21 to January 9 
Examinations are held monthly, semi-annually and annually. Cadets are 
not marked on their daily recitations, but their examination marks fix their 
standing. To be satisfactory, cadets must make an average of 50 per cent 
in all general branches and 50 per cent in each technical branch. The 
course of instruction resembles that in Annapolis in a general way, profes- 
sional subjects being taken up from the start. There are three training 
ships and five launches attached to the academy, and part of the vacation 
is devoted to drilling on board the ships. When the cadets have passed 
the final examination, they are promoted to midshipmen. They are then 
transferred to a training squadron of three modern cruisers commanded by 
a rear-admiral. This squadron cruises for eight months in home and 
foreign waters, and its officers are generally composed of those who were 
instructors at the academy. During this cruise the admiral transfers his 
flag several times so as to teach the midshipmen the duties on — 
After this cruise the midshipmen are distributed to the vessels of 
regular fleet as sub-lieutenants, and perform the duties of junior officers, 
being closely watched by the captain, and put under the charge of a very 
competent officer for particular instruction. The entire cost of maintenance 
of the cadets while at the academy is borne by the government. 

It is worth while to give a translation of three rules taken from the 
academy regulations: “The education shall aim to develop cadets morally, 
physically an intellectually; of the moral education, special attention shall 
be given to the encouragement of firmness and resoluteness. The object: 
moral education is to inculcate, in accordance with the Imperial Reseript 
and the natural character of Japan, a spirit of loyalty and love of country. 
To infuse this spirit, the instructors shall themselves be examples to the 
cadets, and frequently give the cadets illustrations from ancient and 
ern history. The object of physical education is to form vigorous © 
able to perform the hardest tasks of naval service. For this purpose attet 
tion shall be paid to health, and encouragement shall be given to active 
exercises.”"—Marine Engineering. 
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Tus New Cunard TURBINE STEAMERS.—Among the nautical exhibits 
in the Transportation Building the most complete is that of the Cunard 
Steamship Company, which consists mainly of a set of handsome models 

ting the progress of the shipbuilding art, as shown by the various 
transatlantic steamships which have been turned out during the sixty-five 
of the company's operations. The group of models is flanked by a 
jagram which shows the progressive development in size, horsepower 
ed of the ships during the period under consideration. The small- 
est model is that of the historic Britannia, the pioneer vessel of the com- 
. This little craft, which was launched in 1840, was 200 feet in 
(which by the way is only about 50 feet longer than the racing yacht 
Reliance), 34 feet 4 inches in beam, 24 feet 4 inches in molded depth, and 
she had a gross tonnage of 1154 tons. With an indicated horsepower of 
440 she was capable of making a speed of 8.5 knots an hour. It is not our 
intention here to trace the development of the boats through the age of 
wood, which lasted till 1852, or through that of iron, which ran from 1852 
to 1879, when the first steel vessel of the company made its appearance as 
the Servia, of 9900 tons and 16.7 knots speed. The three largest models 
are placed in the line ahead and they represent the Lucania, of 625 feet 
and 22 knots speed, the Caronia, one of the two new boats now 
construction, to be placed on the line in 1905, and between them is 
the model of the new 25-knot turbine steamers. Of the two sister ships 
of the Caronia type, one is to be propelled by reciprocating engines, the 
other by engines of the turbine type; and as the two vessels are to be iden- 
tical in everything except their motive power, an excellent opportunity will 
be given to determine the exact relative fuel efficiency of the two systems, 
to say nothing of the comparative data that will be obtained bearing upon 
the question of oil consumption, wear and tear, and the cost of attendance. 
These two vessels are to be 650 feet in length, 72.4 feet in beam, and 43.9 
feet in molded depth; the tonnage will be 21,000, and with 21,000 horse- 
— they are expected to make a speed of between 18 and 19 knots an 
r. 
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Of course the model that attracts most attention is that of the new 
25-knot, 40,000-ton turbine steamers. The fact that the surrounding models 
are built to the same scale renders it possible to make an instant compari- 
son, at least in point of length and bulk, between the new ships and the 
other large vessels. The result is striking, for the Lucania, for all her 
length of 625 feet, looks positively a small vessel in comparison. The 
most notable features in the turbine steamers are the great height of the 
freeboard, the great diameter and lofty reach of the smokestacks, and the 
vast unbroken sweep of the upper decks. For reasons which can well be 
understood in this age of keen competition, the company has not seen fit 
to place upon the placard of this model any of the dimensions, but it is 
probable that when the vessels are launched their length will be found to 
run close to 800 feet, their beam to about 88 feet, their draft to 35 feet, 
and the displacement will be not short of 40,000 tons. By studying the 
model it will be seen that the side plating of the vessel has been carried up 
one deck higher than has been common in previous large ocean liners, thus 
adding about ten feet to the freeboard, and giving three lines of port- 
holes. From abreast of the forward smokestack to the bow the plating 
8 carried up yet another deck, thus providing a flush forecastle deck 
extending from so feet or more aft of the bridge clear to the bow. There 
is, therefore, no well to become flooded with water when the ship is driving 
mto a head sea. The freeboard at the bow must be fully 45 feet and amid- 
mips it cannot be less than 32 to 35 feet. Above the water line there are 
six decks, three of them contained within the hull proper, and the other 
three being carried on extensions of the framing and affording vast 
Promenades open to wind and weather. The smokestacks, which reach 
about 170 feet above the keel, are even larger than those of the Lucania, 

are 21 feet in diameter. They are elliptical in cross section, and on 
longer axis they measure 31 feet. 
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The horsepower necessary to drive this vessel at 25 knots an hour 
provide a sufficient reserve for heavy weather will be not less than 7 
and possibly more. It will be divided between four shafts. The —_ 
propellers extend through the hull at a considerable distance forward of the 
stern post while the inner pair of propellers are located in the usual gos: 
tion near the stern post. This division of the power between the te 
shafts will, of course, conduce greatly to the security of the ship, and will 
make sure that, even with one propeller disabled, she will be good for 
something over 22 knots an hour. It is expected that these vessels will be 
in service in the season of 1906.—Scientific American. 


Procress REPORT ON THE PANAMA CaNnat.—Washington, D. C., October 
18, 1904.—The Panama Canal Commission, which recently returned from 
the isthmus, has decided to defer a settlement of the important question as 
to whether the canal is to be built by contract or by day’s work, under 
government supervision, until a sufficient amount of work has been per- 
formed under the commission’s engineers to form the basis of an accurate 
estimate of the ‘cost of excavating and other engineering operations. The 
question will probably not bet settled before next March. 

Admiral Walker, chairman of the commission, has prepared a memo- 
randum giving the present status of the work on the canal and the plans 
thus far made for its prosecution. A portion of this memorandum, which 
will be of interest to manufacturers and contractors who are following 
these developments, is appended: 

“We have now between 200 and 300 engineers and others sent down from 
the United States engaged in the engineering and construction work and 
upon sewerage and water supply, with a force of from 1000 to 1200 labor- 
ers, etc. This does not include the sanitary force nor the force of the goy- 
ernor of the zone, or the material and supply department. 

“An engineering force in charge of sewerage and water supply for 
Panama and Colon is now constructing a reservoir to the valley of the 
Upper Rio Grande, which will furnish a minimum supply of 2,000,000 
gallons a day for the city of Panama; also a distributing reservoir for the 
city of Panama at Ancon; also making surveys, plans and estimates fora 
sewerage system for the city of Colon and surveys and estimates for estab- 
lishing official grades for the streets of Panama. 

“Plans are being prepared for the construction of a harbor at Colon, for 
which tenders will be asked early in December. Plans are also being pre- 
pared for the construction of wharves and docks at Colon, and necessary 
ener to handle and protect the material which will be shipped to the 
isthmus. 

“The average amount of material taken out of the Culebra cut has been 
from 1000 to 1500 cubic yards a day, and, when everything favors, at times 
2000 cubic yards; that is with the use of the old French machinery that is 
available. We have bought three modern steam shovels—one that has 
gone down to the isthmus, and two others that will follow shortly, for use 
in the Culebra cut. They will increase the output fivefold. We have also 
opened bids for 11 more steam shovels. 

“A machinery department has been organized, and the old shops of the 
French company are being put in repair and operation, and the old machin- 
ery supplemented by new and modern machinery, in order that the repairs 
to cars and equipment may be properly taken care of. A building depart- 
ment has also been organized, under a supervising architect, who has charge 
of repairing the existing buildings, of which there are 200 along the 
of the canal—warehouses, storehouses, barracks, etc.—and planning and 
superintending the construction of such additional buildings as may 
necessary. 

“When we took over the work the French were removing about 25,000 
cubic yards a month. We removed in August about 37,000 yards, but m 
September a smaller amount, because the weather was bad and there were 
some bad slides, which broke up some of the excavators. We cut the unit 
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cost of excavating material in July to 60% cents per cubic yard; in August 
to $0%4 cents per cubic yard. During the time Major Black was in charge 
here the French cost was 79 cents per cubic yard. One month we cut the 
cost down to 45 cents, but that was due to there being no rock excavation.” 


—lron Age. 


A substance called petrolignite is being adopted as a material for the 
decks of ships, being under trial in the French and German navies, as well 
ss the British service. It is prepared from sawdust, mixed with certain 
minerals, and formed into slabs, under high hydraulic pressure, and has 
heen placed upon the market in England. Its valuable properties are that 
itis non-inflammable, and is not slippery when wet. It is said that it will 
not harbor germs, and that in tropical climates it will resist the attacks of 
white ants. It is very hard, and like hard wood, can be worked with tools 


into any shape.—/ron Age. 


The four after boilers of the battleship Prince George, now undergoing 
irs at Portsmouth, are being fitted to burn either oil or coal, there 
being two sprays to each furnace for the distribution of the oil. Tanks 
will be constructed in the double bottom to take 400 tons of oil similar to 
those at present fitted to the battleships Mars and Hannibal. The oil will, 
it is understood, be auxiliary fuel, to be used in case of emergency, such as 
the coal having run short or steam being quickly required. Similar fittings 
will, it is believed, be supplied to other battleships as in due course they 
come to hand for repairs as opportunity offers. It is also understood that 
the tanks of the Mars and the Hannibal will be enlarged in order that 400 
tons of oil may be carried in place of the present amount of 200. 
Comparative trials between destroyers are taking place daily in the 
Channel. As far as can be ascertained the experiments up to the present 
time have been in favor of oil fuel, its general handiness and utility having 
superior to coal. A full pressure of steam can be raised with oil 
m less than half the time required with coal. Other advantages are its 
greater cleanliness, the furnaces not becoming choked as they do with coal, 
and the smaller number of men required in the stokehold. The relative 
cost of the two fuels appears about equal. The only possible danger likely 
to occur would be the igniting of the oil, as happened lately on board the 
Spiteful; but this would not take place in a vessel specially built for oil 
=< Spiteful having been merely adapted for the purpose.—United Ser- 
vice Gazette. 


The discussion on the respective merits of oil fuel and coal as com- 
bustible material for use in warships has received an important addition 
this week in the shape of comparative trials which have resulted, according 
to usually well-informed authorities, “in favor of oil fuel, its general 

mess and utility having proved superior to coal.” In other ways, also, 
demonstrated its superiority in the trials which have recently taken 

place between the torpedo-boat destroyers Peterel and Spiteful. The time 
required by furnaces using liquid fuel to raise a full pressure of steam is 
about half that required by furnaces burning coal, and the cleanliness of oil 
as compared with coal is apparent in the absence of ashes and the conse- 
quent impossibility of the furnaces becoming choked, while the relative cost 
apparently the same. There are, of course, dangers attendant upon the 
use of oil, sudden ignition, as was recently demonstrated in the Spiteful, 
not the least of these; whether this danger would be present in any 

| degree in vessels specially constructed for the consumption of liquid 

38 @ point upon which opinion is divided, but it is certain that the use 

of oil would have a far-reaching effect on naval architecture. The Prince 
which is under repair at Portsmouth, is having her four after 

boilers fitted to burn either oil or coal, there being two sprays to each 
furnace for the distribution of the oil. The Mars and Hannibal are already 
Sted in this way, and it is reported that other battleships are to be fitted 
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with the double form of fuel consumption as opportuni 

present the tanks in the double bottoms of the Mars oad Hansel rr 
200 tons of oil, but they are to be enlarged to double that Capacity, and 
tons will be carried by all vessels fitted for oil fuel in the future—Aye 
and Navy Gazette. mms 


The work of taking in coal on board the ships of the Channel Fleet com. 
menced on Saturday week, after the arrival of the fleet at Ports 
was continued daily (Sunday excepted) until the following Tuesday. The 
whole fleet (with the exception of the cruiser Theseus, which arrived at 
Portland in advance of the ships and commenced coaling on the Previous 
Thursday) started at 6.30 on the Saturday morning and the work Was 
completed at 1.15 on the Tuesday afternoon. The total quantity of cod 
taken in by the twelve ships was 13,089 tons, and eight colliers were em. 
ployed for the work. The results are appended: Czsar, 1368 tons, at an 
average of 152 tons per hour; Mars, 1000 tons, at an average of 1428 tons: 
Jupiter, 1442 tons, average 102.4; Majestic, 1529, average 94.6; if. 
cent, 1089, average 90.75; Doris, 656 (80.4); Hannibal, 1022 (85.2); Vie. 
torious, 1465 (70.5) (in this case the Temperley apparatus was out of 
action for 3% hours); Endymion, 1030 (73.6) ; Illustrious, 1237 (729); 
Hermes, 570 (63.3) ; Theseus, 681 (61.4).—United Service Gazette. 


Pointing out that all forts, floating protection and marine defenses of 
our naval bases, arsenals and coaling stations are under the control of th 
War Office, Lord George Hamilton says in a letter to the Times: “Under 
this system we have built forts which for twenty years after their erection 
were useless for want of guns. .... If we were at war to-morrow with 
a great naval European power, our fleets would be mobilized and at their 
anchorage ready for action long before the defenses essential for their 
tection would be in working order. .. . . The army cannot effectively suman 
this work,” adds Lord George.—United Service Gazette. 


THE experiments with submerged coal, which commenced at Portsmouth 
about eighteen months ago, have been resumed. In May, 1903, five crates 
of coal, each holding two tons, were sunk in No. 2 basin, and a similar 
quantity was placed at the coaling point in small heaps, covered with tar- 
paulins. Six months ago some of the submerged coal was raised and 
burnt, in conjunction with similar quantity of that which had been kept 
on land, and the results showed that the submerged coal had greater 
calorific qualities. A similar test is to be made on the present occasion— 
Engineer. 


TRAINING AT SEA.—The first-class cruiser St. George is to be withdrawn 
from the South Atlantic station, where she has been acting as senior off- 
cer’s ship, and appropriated for the training of youths at sea, su 
the present seagoing training ships Cleopatra and Calliope. The St George 
will arrive at Portsmouth on the roth inst., and the Cleopatra will be paid 
off at Devonport and the Calliope at Portsmouth as soon as the St. George 
is ready for sea. The latter becomes a Devonport ship for manming 
other purposes. ; 

This is a further step in the new system, introduced by the admiraliy 
some time ago, for the training of boys at sea. It will be remembered that 
last year the cruiser Iris was commissioned at Portsmouth as a seagomg 
tender to the training-ship St. Vincent, and this year the cruiser Medusa 
was commissioned as tender to the Impregnable, at Devonport, while about 
the middle of next year the cruiser Medea will become a tender to the 
land training establishment in course of erection at Harwich. It will thus 
be seen that all the stationary training establishments have now, OF 
have, seagoing tenders. We are informed, however, says the Westem 
Morning News, that Sir John Fisher, who has gone to the admiralty # 
First Sea Lord, with the intention of reforming several branches of 
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ice, is responsible for the order by which the St. George is to take the 
place of the Cleopatra and the Calliope, and thus improve the whole of the 
training service. It is thought, also, that the Northampton, to which the 
Cleopatra and Calliope are tenders, will shortly be paid off and a modern 
ship commissioned in her place. If this is so, the system of training boys 
at sea in sailing vessels will be completely abolished, as although the 
Northampton, Cleopatra and Calliope are engined, they are also fitted with 
sailing gear, which is very largely used. 

The Cleopatra, which was built at Glasgow in 1881, is fitted with engines 
made by Messrs. Humphreys & Co., and is — of attaining a speed, 
when under steam, of 13 knots an hour. The Calliope was built at Ports- 
mouth in 1886, was engined by Rennie, and has a speed of 14.6 knots an 


with these two vessels the St. George is a comparatively 

modern ship, having been launched at Hull in 1892, and completed for sea 
two years Eater. Her engines are by Maudslay & Co., and her contract 
is 19.7 knots. Her armament consists of two 9.2-inch guns, ten 

inch, twelve 6-pounder, and several smaller guns, as well as four torpedo 

tubes, two of which are submerged. She is also well armored. Com- 
with the training now received by boys on the Cleopatra and Cal- 

jope, from a gunnery point of view alone, the advantage gained by the 
commissioning of the St. George will be inestimable, as on the present 
vessels the principal guns are only 6-inch and 5-inch. The St. George will 
be the most modern of the ships employed in the training of youths on 
her being attached to that branch of the service, as the Iris was launched 
in 1880; the Medea and Medusa in 1888. She will also be the most heavily 


The armored cruiser Northampton, which has for some years past done 
service as a seagoing training-ship for boys, is to be relieved by the 
wke. The change is a wise one, as the Hawke is a more modern vessel 
than the Northampton. The Hawke was built at Chatham and was first 
commissioned in May, 1893. She was last employed with the home fleet. 
The cruiser Aurora, seagoing tender to the Britannia, training-ship for 
cadets at Dartmouth, is to be paid off at Devonport on the 18th instant, 
and on the following day the Highflyer will be commissioned in her place. 
The Highflyer has this year undergone an extensive refit at the works of 
the Fairfield Shipbuilding Company, Govan. She was last employed as 
flagship on the East Indies Station.—United Service Gazette. 


Tue Economy or Sream Turpines tn Crursers.—The trials of the 
H. M. S. Amethyst, just completed, unmistakably demonstrated the 
economy of the Parsons steam turbine, especially at higher powers, as the 
opportunity presented itself of accurately comparing the results obtained 
with those arrived at, under exactly the same conditions, in three cruisers of 
similar form, draft and displacement, with the one difference that they 
were propelled by ordinary reciprocating engines. The vessels, known 
as the Topaze class, are of 3000 tons displacement and were designed for 
a speed of 2134 knots, with go000 indicated hoursepower. The trials of the 

ups with reciprocating engines proved that the utmost that could be done 

any degree of reliability was 22.34 knots; the Amethyst, for the same 

ef power, easily steamed at 23.63 knots—an increase in speed of 1.29 
miles per hour. But when it is noted that this gain was realized with 
easier steaming of the boilers, with the same weight of machinery, with 
fo vibration of the ship—which enormously assists towards accuracy of 
d with quite 10 per cent less coal per hour, and a correspond- 

ingly greater radius of action, the superiority of the turbine will at once 
be appreciated. The absence of reciprocating parts reduces possibilities of 
Wear and tear. The height required for the turbine machinery is 20 inches 
less, so that it can be more easily housed under a protective deck. The 
i in the stokehold was % inch less, so that there was, as a 
less stress on the boilers. The manceuvering capabilities of the 
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turbine cruiser proved quite as satisfactory as the reciprocating-engine ships 
The time required for stopping from full speed ahead, or from starting 
from dead stop, ranged from 7% to 20 seconds, and only a few minutes 
was required to increase the ship’s speed from 10 knots to 22 knots, so 
that the tactical advantage of the turbine need not be doubted, 

is the one great element proved by the exhaustive and very carefully-cop- 
ducted trials of all four ships. At low power for 10 knots speed the water 
consumption was about 23 per cent higher than in the reciprocati ~engine 
ship. This excess, however, will be very materially reduced when the 
exhaust steam from the auxiliary engines on board the Amethyst is 
passed into the low-pressure receiver instead of into the condenser, 


Fig. 7 WATER CONSUMPTION PER HOUR 
AT VARIOUS SPEEDS 
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practice carried out in the other ships. At 14 knots the conditions are, 
so far as economy is concerned, more equal; but when the speed was 
increased to 18 knots, it was found that the consumption on board the 
Amethyst was something like 20 per cent less; at 20 knots it was nearly 9 
per cent less; and at the higher speed the improvement was still greater. 
The influence of this economy on the radius of action is very marked; for 
instance, the turbine-propelled ship could, with her 750 tons of coal on 
board, steam 3160 sea-miles at 20 knots, as compared with 2140 miles by 
the cruisers fitted with the ordinary machinery. 

Turning now to the details which we have collected from the trials of 
these respective vessels, we may note first that the Amethyst—the 
supplied by steam turbines by the Parsons Marine Steam Turbine Company, 
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of Wallsend-on-Tyne—was constructed by Sir. W. G. Arm- 
Whitworth & Co., Limited, at the Elswick works. The other three 

‘se are the Sapphire—constructed and engined by the Palmers Ship- 
and Iron Company, Limited—and the Topaze and Diamond— 

ed and engined by Messrs. Laird, Cammell & Co., at their Birken- 

head works. So far as the hull is concerned, all four vessels are alike. 
With a length of 360 feet and a beam of 40 feet, they displace 3000 tons 
when the draft is 14 feet 6 inches; in all of the trials this draft was either 


Fig. 2. COAL CONSUMPTION PER HOUR 
AT VARIOUS SPEEDS 
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equalled or slightly exceeded. They are third-class cruisers, and will 

probably be used for despatch work, although the speed of the Amethyst 

may we her being regarded as a scout. The armament includes twelve 

guns—one on the poop, a bow-chaser on the forecastle, and five on 

tach broadside on the upper deck. These guns have hoods of 4-inch armor. 

In addition, there are eight 3-pounders, three Maxim guns and two tor- 
pedo-launching tubes on the upper deck. 

The boilers are of the “ express” water-tube type, and it was specified 

coal burnt per square foot of heating surface should not exceed 

T pound. In the Amethyst, the Yarrow boiler, as constructed by Messrs. 
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Hawthorn, Leslie & Co., has been adopted, the fire-grate area being 4934 
square feet, and the heating surface 25,968 square feet, a ratio of Be 
In these boilers the constructors have again utilized the method of ado i. 
the two outer rows of tubes for heating the feed-water. The top of the 
water-drum to which these tubes are connected is isolated by a 
plate from the remainder of the drum, and into this space the feed- 
is discharged. This is an important subject in turbine driving, 
owing to the fact that a high vacuum is desiderated, it results that the tem. 
perature of the feed-water is less than in other ships by about 20° F, The 
effect of the utilization of these two outer tubes is to heat the water with. 
out adding materially to weight carried—always an important matter jp 
warship design. The Amethyst tubes are 1% inches in diameter, The 
Laird-Normand boilers fitted to the Topaze and Diamond have 14-inch 
tubes, but in the Reed boilers in the Sapphire the tubes are of 14) inch 
diameter. In all cases the two rows nearest the fire are greater in internal 
diameter to the extent of % inch. The boilers are arranged, in all the 
ships, two in the forward stokehold and four in each of the other two. Ajj 
of the ten boilers are single-ended, and placed back-to-back. In each ship 
the stokehold is closed, the fans being driven by enclosed steam engines, 
arranged for forced lubrication. The air-pressures on the full-power trial 
in the reciprocating-engined ships ranged from 1.7 inch to 2.6 inches; in 
the Amethyst, on the other hand, the pressure at full power was 17 inch 
on one trial and 1.6 inch on another. The former was run in very rough 
weather, when the force of the wind was 4 to 6, and the other on Wed- 
nesday of this week with a calm sea. In Table I, where the results 
of all the trials of the Amethyst are set out in detail, it will be noted 
that at low power the high air pressure of 1.9 inch is recorded. This is 
explained by the fact that only four of the boilers were used; in the other 
trials the pressure was normal. The summary of boiler performances in 
Table III, shows the result of the higher air pressure, and also indicates 
how easily the Amethyst attained her excess in speed. 


i 


i 


Taste III.— Boiler Results at Full Power. 

















| Amethyst. Topaze. Sapphire. 
os tal | 
Types oes cccccccccccees | Modified Yarrow | Laird-Normand Reed 
Heating surface sq. ft. | 25,968 26,000 26,010 
Coal burnt per sq. ft. of| 
heating surface, Ibs - | .93 | I 8 
Steam generated per sq.| 
ft. of heating surface, | 
pete svdasiind sees] 7.35 8.02 8.7 





The reciprocating engines on the two Laird cruisers and on the one 
Palmers ship are distinctly suggestive of the destroyer type, having at 
and front forged steel columns, braced diagonally. The scantlings af 
heavier and the working parts are more substantially generally, while the 
number of revolutions is considerably less. The high-pressure cyl 
are 24% inches in diameter, the intermediate cylinders 38% inches, and 
the two low-pressure cylinders 42% inches in diameter, the stroke 
24 inches. It was anticipated that the full power of 9800 indicated horse 
power would be developed when the machinery was making 250 revolutions, 
equal to a piston speed of 1000 feet per minute. In the case of the 
the air pumps are worked off the main engines. This was the first 0 the 
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Taste 1V.—Analysis of Water-Consumption Results. 
Sapphire. Diamond. 


Amethyst. 
Hours’ Trial at 10 Knots. 
Indicated horsepower ............ 807 
tas «60% s4s+eecee coe 10 
otal water per hour, lbs........ 26,260 
Water per I. H P. per hour, Ibs... 29.3 
24 Hours’ Trial at 14 Knots. 
Indicated horsepower ............ 2,250 
Speed, knots ...-. +--+ +. sees eeeees 14.062 
Total water per hour, Ibs........ 44,090 
Water per I. H. P. per hour, Ibs... 19.6 
30 Hours’ Trial at 18 Knots. 
Indicated horsepower ............ 4,770 
PE chcgéscccccccceccescs SNOD 
Total water per hour, Ibs.......... 76,493 
Water per I. H. P. per hour, Ibs... 16 
8 Hours’ Trial at 20 Knots. 
Indicated horsepower ............ 7,280 
Speed, knots .........-+++.+++---- 20.6 
Total water per hour, Ibs......... .100,606 


Water per I. H. P. per hour, Ibs... 13.8 
4 Hours’ Trial at Full Power. 


i 13,000 
Indicated horsepower ........... { oe 
__f 23.06 

Th ov cocccvccecces “toads 
Total water per hour, Ibs......... J 176,845 
— tome 
Water per I. H. P. per hour, Ibs. { =f 


Topaze. 


897 
10.058 
21,204 

23-74 


2,251 
14.08 
42,260 
18.77 


4,776 
18.069 
90,500 

18.95 


6,689 
20.063 


134,248 
20.07 


9,573 
9,868 
21.826 
22.103 
209,950 
199,140 
20.18 
21.93 


eeeeee 


226,440 


22.2 


Taste V.—Analysis of Coal-Consumption Results. 
Amethyst. Topaze. Sapphire. Diamond. 


Indicated horsepower ................ 807 
24 Hours’ Trial at 10 Knots. 

Total coal burnt, tons................. 31 

Total burnt per hour, Ibs............. 2,803 

Total burnt per hour per I. H.P., lbs... 3.22 


Evaporation per pound of coal, Ibs..... 9.1 
= fun per ton of coal............. 7.42 
24 Hours at 14 Knots. 
Indicated horsepower ................ 2,250 
Total burnt, tons...... asnasite se 


Total burnt per hour, Ibs.............. 4,725 
Total burnt per I. H. P. per hour, Ibs... 2.1 
Evaporation per pound of coal, Ibs..... 9.35 

mum per tom of coal............. 66 


30 Hours at 18 Knots. 

Indicated horsepower ................ 4,770 
otal coal burnt, tons................112.13 
Total coal burnt per hour, Ibs......... 8,372 

Fatal coal burnt per hour per I. H. P., 
ee i 1.75 
Evaporation per pound of coal, Ibs..... 9.15 
Seer O08) OF COB]... cccccevees 45 


*The Diamond has not yet run her contract full power. 
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7,145 
20 


137,930 
19.31 
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8 Hours at 20 Knots. Amethyst. Topaze. Sapphire. Diamong 
Indicated horsepower ................ 7,280 6,689 7,281 
SE Tn © clenndtebececess coc 39.06 55.2 57.65 74s 
Total burnt per hour, Ibs............. .10,937 15,451 16,142 i 
Total burnt per hour per I.H.P., lbs... 1.5 2.31 2.217 = 
Evaporation per pound of coal, Ibs..... 9.7 8.7 8.94 a 
Miles run per ton of coal............. 4.22 2.9 2.86 be 

4 Hours at Full Power. 7 

. . I 3,000 9,573 
Indicated horsepower . 14,000 9,868 } 10,200 || 
Total coal burnt, tons............ 42.9 49.5 \ 
43.6 40.6 4587... 
Total coal burnt per hour, Ibs..... J 24,035 27,7 } 
24,412 26,130 258 a 
Total coal burnt per hour per I. H.P. 1.85 2.89 
Ditniihort: isederaliee ess sane { 1.74 2.05 } A) we 
Evaporation per pound of coal, lbs. { > = } as ae 
/* / 
Miles run per ton of coal......... { 2.15 1.76 1.95 
2.17 19 48 ian 


vessels laid down, and subsequent to the order being placed it was decided 
that in the others separate air pumps should be utilized, consistent with 
later day practice, adopted in view of the better vacuum obtainable by this 
method. The auxiliary machinery includes two electric lighting forced- 
lubrication engines, the dynamos being of 350 amperes capacity at 150 volts, 
when the engines are making 450 revolutions per minute; two evaporators, 
capable of evaporating 60 tons per day; and two distilling condensers, 
capable of condensing steam from the evaporators at the rate of 20 tons 
per day, in addition to the usual donkey and other pumps. There is, of 
course, the usual air-compressing machinery adopted in warships, while 
in each boiler room there is one main and two auxiliary feed-pumps. The 
enumeration of this auxiliary machinery is justified, because of the question 
of economy at low speeds, which will be referred to later. The Topaze, in 
addition to making her usual contract trials, was required to carry out trials 
corresponding exactly with those prescribed for the Amethyst. The con 
tract trials were thirty hours at the power which would give 18 knots, 
eight hours at the power which would give 20 knots, and four hours at full 
power. In no case were the contractors responsible for the legend speed, 
which was 21% knots, but in all cases it was exceeded. 

Before entering upon a consideration of the comparative results, it will 
be well to indicate generally the arrangements of the turbine machinery on 
board the Amethyst. The difficulty hitherto urged against the turbine for 
cruisers is the low economy at the cruising speed at which all warships rum 
for 95 per cent of their time. The Parsons Company have overcome 
objection to a greater or less extent in the Amethyst by fitting separate 
turbines for cruising. Thus, at the forward end of the port and starboard 
shaft respectively there is fitted a high and intermediate-pressure cruising 
turbine. On the same shaft there are the usual low-pressure turbines for 
going ahead and the astern turbines; while on the center shaft there 82 
main high-pressure turbine. The cruising high-pressure turbine has @ 
44-inch drum; the intermediate cruising turbine, one of the same diametet, 
but with different blading; the main high-pressure turbine drum & of 
60-inch diameter, and the low-pressure turbine of the same diameter, but 
longer and with different blades. All increase in diameter to admit of 
the expansion of steam. In cruising it is possible to obtain a great range 
of expansion, the steam first entering the high-pressure cruising turbine, 
and passing to the intermediate cruising turbine, thence to the main 
pressure turbine, and through the low-pressure turbines, working  vaew, 
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tothe condenser. It will be noticed from the detailed results of the steam 

on the Amethyst in Table I that this was the arrangement adopted 
until the speed attained 14 knots; on the trial at 18 knots the cruising high- 

turbine was cut out, steam initially entering the intermediate 
cruising turbine, while in one low-pressure turbine there was a pressure 
of 1g pounds, in the other a vacuum. This condition continued at the 
gknot trial, the pressures in all cases, of course, being increased in view 
of the greater steam supply. At full speed both cruising turbines were cut 
out, steam entering only the main system. In this way a high rate of 
expansion of steam at all speeds was attained. The effect on the revolu- 
tions of the respective shafts, shown in Table I, is noteworthy, especially 
on the 18- and 20-knot trials. 
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It will be understood, of course, that there are separate steam leads to 
the high-pressure and intermediate-pressure cruising, as well as to the 
main high-pressure, turbines, another feature that may be noted is, that 
forced lubrication has been adopted in connection with the turbine bear- 
ings, two small direct-acting oil pumps by Weir having been fitted for 

purpose. Separate air-pumps by Weir are used for exhausting from 
the turbines. The Parsons system of vacuum intensifier had not been 
introduced when the machinery of the Amethyst was designed, and, unfor- 
tunately, the condenser is too low in the ship to admit of this important 
ion being made now. A dry-air pump, as in the Londonderry, would, 
however, add to the efficiency. 
water-consumption results were arrived at by measuring the feed- 
Water in specially-constructed tanks. On the upper deck there were four 
for the main feed—two on the port and two on the starboard side— 
pair communicating to pipes running to the feed-tanks. The pipe 
the pair on the port side, as well as that between the two on the 
Satboard side, had a simple truncock, so that as soon as one tank was 
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filied the flow could be diverted into the other, and the hour or half-hour 
readings of the gauge determined the amount of water used; the results 
therefore are reliable. On Table IV we have set out the water 

tion per hour and the rate per unit of power. The power in the case of 
Amethyst is, of course, assumed; but as the form of the ship is identical 
in all cases, we cannot be far wrong in taking the same powers for the 
Amethyst as was required to drive the other ships at correspond 
speeds. It is not, however, so easy to deduce the power for the 
attained by the Amethyst in excess of those realized by the Topaze: 
but the projection of a progressive speed curve affords a moderately actu. 
rate assumption. As, however, objection might be taken to this assumed 
power, we have, in Fig. 1, plotted the water consumption per hour for 
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various speeds without regard to the power. It will be noticed that for 
the lower powers the turbine required more steam, but, as we have already 
mentioned, the Amethyst has not the advantage of the utilization of the 
exhaust steam from the auxiliary machinery. In the Topaze, for instance, 
when running at 10 knots, the water used for the auxiliary machinery 
was 4538 Ibs. per hour, or over 21 per cent of the total, and at 14 knots 
was 50672 Ibs., or over 13 per cent of the total given in Table IV. Al 

most of the auxiliary engines are compound, some are only simple expat 
sion, the steam exhaust from them is thus by no means a negligible 
quantity in respect of economy. In the reciprocating-engined ships ths 
exhaust steam is led into the low-pressure cylinder receiver, whereas @ 
the turbine ship it was passed into the condenser. The advantage of the 
reciprocating engine at low powers will greatly diminish, if it does not 
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entirely when these conditions are alike. The advantage of the 
turbine vessel in economy after 18 knots is obvious, and at 20 knots is 
very marked, while at the designed speed of 2134 knots it is nearly 30 
t. 
Hohe steam consumption of the Topaze shows a satisfactory thermal 
i Taking the water used for the main engines only, we find that 
st 18 knots the steam consumption was 15.45 lbs., while at 14 knots it was 
16.25 Ibs., and at 20 knots 16.91 Ibs. The trials conducted by the research 
committee of the Institution of Mechanical Engineers recorded as the best 
rmance 13.35 lbs., per horsepower hour; but this was in a ship where 
«onomy was the main consideration rather than speed for the minimum 
of weight. Accepting the horsepower assumption, the performance of the 
turbine machinery proves to be more satisfactory than this exceptional 
result recorded by the research committee. At 20 knots the steam con- 
sumption of the turbines, even including the auxiliary machinery, was 
138 ibs., which is a very exceptional figure, but was carefully tested. At 
i knots, where again there can be no question of the power in view of 
the comparison with the other ships, the water consumption was 16 lbs., 
including that for auxiliary machinery, so that it would be a safe assump- 
tion to say that the main turbines were not taking more than 13 lbs., which 
is probably a better result than has been realized by any high-speed recip- 
rocating machinery in normal work. 

In regard to the coal-consumption results set out in Table V, there is 
not, perhaps, the same measure of reliability. Disturbing variants come in 
the weather, the skill of stokers, the calorific value of coal, &c.; but it is 
important to note, especially from the diagram Fig. 2, that the coal results 
worroborate the water or steam economy of the turbine. 

In the lower power trials of both ships it will be noted that the evapora- 
tive results are fairly constant—about 9 Ibs. to 9% Ibs. per pound of coal; 
but with the pressing of the boilers to a greater extent, there was a slight 
falling off. In the case of the reciprocating-engined ships, the boilers were 
at full power burning 50 lbs. to 57 Ibs. per square foot of grate per hour, 
which even with perfect control of the stokers is not conducive to high 
evaporation; but even then the evaporation only slightly fell below 8 Ibs. 
in the Topaze and was 8.75 Ibs. in the Sapphire. The better result realized 
on the second full-power trial of the Amethyst was due to better weather, 
and in the case of the Topaze to less restrictive conditions in the machin- 
ery-room. 

A better measure of the coal economy is perhaps the distance travelled 
by the ships at any given speed per ton of fuel, and this also is given in 
Table V, and plotted in Fig. 3. Here, again, the Topaze has the advantage 
of the power recovered from the exhaust from the auxiliary machinery, 
excepting at full power; but from 14% knots upwards the Amethyst shows 
superiority. It is most marked at the higher powers; and a good measure 
of this is the radius of action. From the coal consumption per hour for 
the various speeds we have deduced the figures given in Table VI. At 
18 knots the turbine-driven ship has an advantage equal to 30 per cent over 
the Topaze, and 20 knots of 47 per cent. 





Taste VI.—Radius of Action (750 Tons Coal Capacity). 


Speed in Knots. Amethyst. Topaze. 
ER bite nk 06 04 68aN 40-chmeenk seeeee ee 7300 
SD Jt begs 6.9 engahen wae hes see 4950 5100 
ENTE OCT Cer ory 3160 2140 
ae vianb tknagie daceedeeene eee 1420 
SR niki a2 onside bpiawes ohee «eee 1620 tee 


_ A word may be said about the speed results. The propulsive efficiency 
Sin all cases very favorable. In the Topaze, four-bladed propellers were 
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fitted on each of the two shafts, and in the Sapphire three-bladed Screws: 
but the diameter, pitch, and area were in both cases exactly the same Inu, 
the results due to these differences we do not propose to enter, but it is 
satisfactory to know that the propellers on the Amethyst gave an average 
> In this case there was one propeller on each shaft, each of the 
pellers being three-bladed. The diameter in all cases was 6 feet 8 j 

but the pitch of the side screws was 5 feet 9 inches, the area being 1 
square feet, while the pitch of the center propeller was 6.56 feet, with an 
area of 19.64 square feet. At 10 knots the mean slip of the three pro- 
pellers works out to 11.3 per cent; at both 14 knots and 18 knots, to 136 
per cent; at 20 knots, to 14.4 per cent; at 23.06 knots, under the very heavy 
weather conditions to which we have referred, 18.4 per cent; and at 23.63 
knots, in a smooth sea, to 17.1 per cent. There is the one other fact that 
the five runs of the Amethyst, on Wednesday, over the measured mile 
on the East Coast, north of the Tyne, showed very little variation. The 
runs were made on slack tide, and the speeds were equal to 23.38 knots 
23.23 knots, 23.53 knots, 23.44 knots, 23.53 knots, giving a mean of a3. 
knots for 473.4 revolutions; but the speed on the four hours’ trial was 
23.63 knots for 477.6 revolutions. 

A concluding reference may be made to the subject of the weight of 
the machinery. There is practically no difference between the turbine and 
reciprocating-engined ships, notwithstanding the necessity of having cruis- 
ing turbines in addition to the usual go-ahead and go-astern turbines, 
The total for the reciprocating-engined ships ranges from 530 tons to 
tons, being in the case of the Topaze 537 tons; in the Amethyst the wei 
work out to 535 tons. Assuming, therefore, that the machinery dev 
14,000 indicated horsepower when the vessel made 23.63 knots, it is evi 
that the power developed per unit of weight was 26 indicated horsepower 
per ton; whereas in the Topaze it was only 18.3 indicated horsepower per 
ton. The result, as we have said, proves what has long been established, 
so far as stationary turbines on land are concerned—that the steam turbine, 
when running at its full designed speed, is capable of an economy better 
than that of the ordinary reciprocating engine. As merchant ships are, 
for 99 per cent of their time, running at their full speed, the gain must 
be very considerable. In such case, also, it would not be necessary to have 
cruising turbines, so that there seems no reason why there should not be 
some saving also in weight. 
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BOOK NOTICES. 





Text-Book on Navat Encines ano Macuinery, By Joun K. Barton, 
Commander, U. S. N. 


This book is evidently written for one specific purpose, and only one, 
viz, to furnish information to midshipmen and young officers, and the 
guthor never loses sight of his subject from beginning to the end. It is 
free from prolixity or any attempt to swell the volume with irrelevant 
material. While covering the whole ground pertinent to the subject- 
matter, there is no part which could have been omitted without positive 
detriment. The language is simple and direct and very cut clear and 
asily understood, being obviously made for the book and not clipped, for 
sake of economy, from some advertising circular. 

The text begins with the usual and necessary elementary treatment of 
the subjects of “ Work and Efficiency,” “The Action of Steam,” “ The 
Slide Valve,” “Valve Gear,” and “ Multiple Expansion Engines ”"—each 
subject being presented in accordance with the standard accepted theories 
and practice, and in a manner found by experience in the class-room to 
appeal to the understanding of midshipmen. 

Whenever it is necessary to illustrate the subject by a sketch, the sketch 
is taken from a piece of mechanism actually in use in the U. S. Navy on 
one or more ships. 

The foregoing subjects take about one-fifth of the book. This with a 
thapter on “ Curves of Crank Effort,” one on “ Engine Balancing,” and a 
few pages on the ‘‘Theory of Propulsion and Screw Propellers,’’ cover 
about all of the purely theoretical part of the work, the remainder being 
wisely devoted to those numerous practical details, the knowledge of which 
generally determines the degree of success which the young engineer will 
have in the engine-room. 

In Chapter X the subject of the Steam Engine Indicator is illustrated 
with sufficient fullness to enable the young student to use the instrument 
in a way to get with it all the information he is likely to require. 

Chapter XII is devoted to explaining the general plan on which the 
drainage, pumping and fire systems are laid out, the water-tight compart- 
ments numbered and the doors operated. All the drawings, as before, 
have reference exclusively to the practice in U. S. naval vessels. 

Chapter XV gives quite a complete description of the usual numerous 
auxiliary machines, including the operation of the ice machine and evapor- 
ator, and some pertinent remarks on economy in the method of working 
the latter. 

In Chapter XV the steam turbine is treated in a concise and compre- 


hensive manner, freely illustrated and with data from the latest reliable 
tests, 
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Chapter XVI gives the general principles underlying the Subject of 
engine balancing, which in these days of high speed reciprocating engines 
is a subject to which marine engineers are giving a good deal of study, 
The formulas are deduced and the method of using them illustrated by a 
practical example. 

On the “Operation and Management of Machinery,” and the work on 
shipboard in port, Chapters XVII and XVIII, the author has much to say, 
and properly so. These subjects in text-books are usually dismissed with 
a few general observations, giving the student the idea that they are of 
little moment. Upon taking his station for the first time in the engine- 
room, he is bewildered by the mass of detail requiring attention, and js 
rendered decidedly uneasy by the danger incurred if he should fail to d 
all of the things absolutely necessary to be done. He sees, then, for the 
first time, that his work has to be more than satisfactory. Failure to make 
a complete success means running the risk of a bad failure. Also if his 
subordinates are trusted to look after many seemingly trivial details, he 
will soon come to grief, for the ordinary enlisted man will neglect his 
duty just often enough to demonstrate to the officer the necessity for keep- 
ing his own eyes and ears wide open all the time. In the chapter in 
question the details to be looked after are enumerated at sufficient length 
to give the student a very good general idea of the scope of his work in 
the engine-room, although it would be manifestly impossible to mention 
everything, and no amount of instruction can compensate for a want of 
common sense, together with judgment based on an intimate knowledge 
of the details of the machinery, and a good knowledge of the strong and 
weak points of human nature as exemplified in the men on duty there. 

Chapter XIX, on the Organization of the Engineer Division, explains the 
conditions which determine the number of men required in the Engineer 
Department; the nature and amount of duty to be assigned to each 
samples of standard Watch, Quarter and Station Bills, and remarks on 
the subject of coaling in port and at sea. We note that the Bureau of 
Steam Engineering, quoted by the author, bases the number of firemen on 
the supposition that one fireman can fire 60 square feet of grate. It would 
appear more rational to adopt a common practice in the English merchant 
marine of basing the number of firemen on the number of tons of coal to 
be fired per hour, for even with Scotch boilers the rate of combustion 
varies from 15 pounds per square foot to 45 pounds per square foot of grate, 
and with water-tube boilers the variation is far greater, depending upon 
the type and details of the boiler. 

The foregoing chapters complete the original matter in the text, and are 
followed by a most useful appendix of ten short chapters, viz. :— 

Part [A].—U. S. Naval Regulations on the care of engines and boilers, 
a subject very likely to be overlooked unless prominently brought forward 
in this way in the text-book. 

Part [B].—List of spare parts usually carried, is convenient for hasty 
reference, and not easily obtained when wanted. 

Parts [C, D, E].—The usual hyperbolic logarithms and steam tables. 

Parts [F, G, H].—U. S. Naval Specifications for Stores and Material 
This is of the greatest service on foreign stations where the inspection and 
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test of materials and stores must be made by the Senior Engineer Officer 
of the ship. The number and variety of qualities of such things offered 
by contractors is most confusing, and naturally the price alone is no proper 
criterion of the quality. 

The dimensions of the parts of naval engines being figured so close, it 
is necessary in the case of any repair work that the engineer should know 
exactly how the quality of the metal he procures abroad compares with 
that of the piece to be replaced. This is especially true in the case of steel 
forgings, as the U. S. Naval standard is much higher than that required 
by any of the foreign machinery specifications. 

Part [I1].—On the economy of different methods of working an evapor- 
ator is worthy of thoughtful attention. 

Part [J]—Examination Questions for Line Officers is a good syllabus, 
covering the most important points to which their attention should be 
given. It will doubtless receive the consideration to which it is entitled, 
by many of the ambitious young officers in the service, who want to become 
engineers in fact, if not in name. 

In conclusion the author is to be congratulated upon producing a text- 
book of just the scope and character which has been wanted for many 
years by every instructor in the Department of Steam Engineering at 
Annapolis, and by most of the midshipmen as well as by many older officers 
in the service, who have heretofore been obliged to ransack borrowed 
manuscript note-books and miscellaneous pamphlets of uncertain value, 
and not easily obtained. W. F. W. 


Tue Institute has received from the publishers, Berger-Levrault & Cie., 
§ rue des Beaux-Arts, Paris, a copy of the new and revised edition of 
Commandant de Balincourt’s well-known book descriptive of the fighting 
fleets of the world. It seems that the Russo-Japanese War has so stimu- 
lated the demand for works of this sort that the previous edition was 
exhausted long before the period anticipated, and the author, though 
laboring under the great disadvantage of being on sea duty in the Far East, 
was obliged to undertake its immediate revision. 

Although “Les Flottes de Combat en 1904” only pretends to differ from 
its predecessor in registering the additions made during the last eighteen 
months to the naval strength of the various powers, the revision has 
increased its value, already great. Every naval officer would do well to 
possess himself of one of these books. 
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NOTICE. 


The U. S. Naval Institute was established in 1873, having for its object 
the advancement of professional and scientific knowledge in the ¥ 
It now enters upon its thirty-second year of existence, trusting as heres. 
fore for its support to the officers and friends of the Navy. The mem 
bers of the Board of Control cordially invite the co-operation and aid of 
their brother officers and others interested in the Navy, in furtherance 
of the aims of the Institute, by the contribution of papers and comm. 
nications upon subjects of interest to the naval profession, as well as by 
personal support and influence. 

On the subject of membership the Constitution reads as follows: 


ARTICLE VII. 


Sec. 1. The Institute shall consist of regular, life, honorary and agp 
ciate members. 

Sec. 2. Officers of the Navy, Marine Corps, and all civil officers x 
tached to the Naval Service, shall be entitled to become regular or jit 
members, without ballot, on payment of dues or fee to the 
and Treasurer, or to the Corresponding Secretary of a Branch Mey 
bers who resign from the Navy subsequent to joining the Institute will 
regarded as belonging to the class described in this Section. 

Sec. 3. The Prize Essayist of each year shall be a life member with 
payment of fee. 

Sec. 4. Honorary members shall be selected from distinguished Naw 
and Military Officers, and from eminent men of learning in civil iit 
The Secretary of the Navy shall be, ex officio, an honorary meme 
Their number shall not exceed thirty (30). Nominations for 
members must be favorably reported by the Board of Control, and a yor 
equal to one-half the number of regular and life members, given by pry 
or presence, shall be cast, a majority electing. 

Sec. 5. Associate members shall be elected from officers of the Amp 
Revenue Marine, foreign officers of the Naval and Military profession 
and from persons in civil life who may be interested in the purposed 
the Institute. 

Sec. 6. Those entitled to become associate members may be elected lit 
members, oe mee that the number not officially connected with & 
Navy and Marine Corps shall not at any time exceed one hundred (i) 

Sec. 7. Associate members and life members, other than those entild 
to regular membership, shall be elected as follows: “ Nominations sil 
be made in writing to the Secretary and Treasurer, with the name of 
member making them, and such nominations shall be submitted to ® 
Board of Control, and, if their report be favorable, the Secretary a 
Treasurer shall make known the result at the next meeting of the Int 
tute, and a vote shall then be taken, a majority of votes cast by mmr 
bers present electing. 

The Proceedings are published quarterly, and may be obtained by a 
members upon application to the Secretary and Treasurer at 
Md. Inventors of articles connected with the naval profession te 
afforded an opportunity of exhibiting and explaining their inventions 
description of such inventions as may be deemed by the Board of Contnl 
of use to the service will be published in the Proceedings. 

Single copies of the Proceedings, $1.00. Back numbers and compl 
sets can be obtained by applying to the Secretary and Treasurer, At 
napolis, Md. 

Annual subscriptions for non-members, $3.50. Annual dues for a 
bers and associate members, $3.00. Life members fee, $30.00. 

All letters should be addressed to Secretary and Treasurer, U. S. Navi 
Institute, Annapolis, Md., and all checks, drafts and money orders 
be made payable to his order, without using the name of that officer. 
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SPECIAL NOTICE. 


NAVAL INSTITUTE PRIZE ESSAY, 190s. 


A prize of two hundred dollars, with a gold medal, and a lif 
ship in the Institute, is offered by the Naval Institute for the best 
presented on any subject pertaining to the naval profession, subjed 
the following rules: 

1. The award for the prize shall be made by the Board of 
voting by ballot and without knowledge of the names of the competitors” 

2. Each competitor to send his essay in a sealed envelope to the 
tary and Treasurer on or before January 1, 1905. The name of the 
shall not be given in this envelope, but instead thereof a motto. 
panying the essay a separate sealed envelope will be sent to the 
and Treasurer, with the motto on the outside and writer’s name and 
inside. This envelope is not to be opened until after the decision of 
Board. 

3. The successful essay to be published in the Proceedings of the 
tute; and the essays of other competitors, receiving honorable 
be published also, at the discretion of the Board of Control; and no cha 
shall be made in the text of any competitive essay, published in the 
ceedings of the Institute, after it leaves the hands of the Board. 

4. If, in the opinion of the Board of Control, the best essay 
is not of sufficient merit to be awarded the prize, it may receive “ 
Mention” or such other distinction as the Board may decide. 

5. In case one or more essays receive “ Honorable Mention,” the 
of the first of them in order of merit will receive seventy-five dollars 
life-membership in the Institute. 

6. Any essay not having received honorable mention, may be pt 
also, at the discretion of the Board of Control, but only with the & 
of the author. 

_ 7. The essay is limited to fifty (50) printed pages of the Proceedi 
the Institute. 

8. All essays submitted must be either typewritten or copied in @ 
and legible hand. 

9. In the event of the Prize being awarded to the winner of af 
year, a gold clasp, suitably engraved, will be given in lieu of the 
medal. 


By direction of the Board of Control. 


PHILIP R. ALGER, 
Professor, U. S. N., Secretary and T 
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CONTENTS. 
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se 0 bo e TO 


‘Wraations of the Navy and Marine 
‘ ie." one, . 


The of Guovensusding, By 
a G. Beyer, U.8.N. . 759 


e By Cap- 


. and Its Prevention. 

ie A 8. Williams, U.8.M.C. . . 769 
The Battle of Ciudad Bolivar and the End 

ot the in Venezuela. By 

/ ‘Mout. Mark St. Clair Ellis, U. 8. N. 770 





PAGE 
. By Professor Philip R. Alger, 
ein ed ov 


Methods of Estimating the Coal Endurance 
of a Navel Vessel. By Naval Con- 
structor D. W. Taylor, U.8.N. . . 811 


emorabilia of the Old . By Rear. 
Rete t pelle, .8. N, 898 


Notice.—Naval Institute Prise 
Besay, 1006, . «. . © © thee 

Advertisements. 

Copyright, 1904, hy Philip R. Alger, Secretary and Treasurer, U. 8. Naval institute. 


Entered at the Post Office at Annapolis, Maryiand. as Second Class Matter. 
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Name. Manufacturers of or dealers in. Post office address. Page. 
B 
Wilcox Co., The Forged Steel Water Tube Marine Bayonne, New Jersey.....|.........+. 4 
Boilers. 

, Adamson & Co..... Pt SM, cn00 oe tggstdhelenbéhen No. 730 Market St., Phila.,|.......... 20 

F Penna. 

: Mfg. Co....--+--- Metallic Bedsteads and Aseptic 38rd & Westmoreland Sts., .......... 11 

Hospital Furniture. Philadelphia, Penna. 
White Coal Min- Proprietors, Miners and Shippers No. 1 Broadway,New York,|.......... 16 
iy or; of Coal. >» ¢ 
£ Smith Co......-- Hays’ s’ Water Proof Marine Glue.. 81- 3 Fulton St., New Y ork, |...+.++. 35 
. J 
Mfg. Co., Geo. F..... Marine Catalogue..............«+.- m7 L iberty St., New York, .......... 36 
Y. | 
&0o., Wm. T....- Engineers and Contractors........ 53 Biate St., Boston, Mass..|.......... 12 
rd tH Milk Condensed Milk and Evaporated 71 iedson ‘St., New York,|... ...... 28 
Cream. Y. 
#£00., Edward B.... Wine and Spirit Merchants....... Baltimore, Maryiettll..<scclcckeces sod 31 
Cc 
Powder Works, Military, Black Blasting Powder 330 Market St., San Fran-|....... 27 
and Dynamite. cisco, Californwu. 
Bock & Co., Henry... Cigars and Cigarettes.............. Calle de Cuba Num. 3i).......... 10 
Havana. 
Iron Works, Morison Suspension Furnaces.... West and Calyer Sts., N.Y.,|........ 13 
Borough of Brooklyn. 
D 
isVergne Machine Co. Oi] and Gas Engines, and Refrig- Foot of E. 138th St., New)......... 11 
\OWLTON erating Machinery. York, N. Y. 
F 
Oo., W. D....... ... High-Speed, Engines, Blowers, Hoboken, New Jersey.....|... ......15 
Fans, Steering Engines, Elec- 
trical Generating Sets, etc. | 
Co., The...... Printers, Lithographers, and German and Eutaw S8ts.,|........ 19 
Bookbinders. Baltimore, Md. 
6 
‘Seer! Blectric Co........ Search Lights, Dock Hoists, Fans, 44 Broad Street, New York, 14 
Ventilators, Incandescent N.Y. 
Lights, ete. 
Sutert Manufacturing The Stratton Steam Separator.... 85 Liberty St., New York,)|.......... 25 
(o., The oh A 
= « 
, FP. J............. Army and Navy Merchant Tailor. 535 lith St., Washington, sale 
>» 

r Milk Condensing Mfgs. Condensed Milk and Cream. Highland, Illinois......... |..... 38 
Torpedo Boat Co. Submarine Torpedo Boats........ 11 Pine 8t., New York, N.Y.).......... 21 
&Townsend Co... Bolts, Cold Punched Nuts, Wash- P. O. Station 8., Phila., Pa.|.......... 32 

ers, etc. 
Wm. H... Military Equipments esgpenbedecdés ith & Cherry Sts.,Phila., tee ecradten 24 
Mimberiy Pate Co, Publishers of Military Books..... Kansas C ity, Missouri.....|.......... 26 
' 
Smokeless Pure Nitro-Cellulose, Smokeless 80 Drexel Building, Phila ..33 
Dynamite) Powder. delphia, Penna. 
; K 
. &0o., L....... Flexibie Tubular Metallic Pack-357 West St., New York,|.......... 19 
7 ee ing for Slip Joints on Steam WN, Y. 
; Joints, 
Structural Co... Structural Work for Buildingand Harrison Building, Il5th)........ 31 
Bridge in Iron and 8tee!. and Market 8Sts., Phila., 





Penna. 
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Name. Manufacturers of or dealers in. Post office address 
= nal 
Lake Torpedo Boat Co.... Submarine Torpedo [oats.........| Bridgeport, Connecticut, 
Mey JF. By. oscees vecce ..» Railroad and Marine Specialties... Paterson, N. J...cs0n 
Lidgerwood Mfg. Co....... Hoisting Engines..... ........... 96 waberty St., New York. 
Long Arm System Co...... oameed, Interchangeable Ship Cleveland, Ohio..... E 
ittin a 
Loomis,Manning Filter Co. Loomis Filters. nee -+ +++. /402 Chestnut St., 
Lunkenheimer Co......... Lunkenheimer Regrinding Cincinnati, ohn 
Valves. —y 
M 
MclIihenny’s Son, E......../ Tabasco Pepper Sauce.............| New Tberia, La..... oéeuaa 
N 
Newport News Shipbuild-|Ship Constructors....... .... No.1 Broadway, New ¥ 
ing Co. N. y . 
0 
Obe rmayer Oo,, 5.......... Foundry Supplies...... --. «see Cincinnati, Ohio... .....7 
Orford ¢ Feeeete rrr ... Niekel for Nickel Steel............ ‘3 Exchange } Fa iiew 
York, N. 
R 
Rasmussen, Harry......... Boat Builder........ «+++. .. ..+.| Essington, Del. Co., Penna, 
Remington TypewriterCo. The Remington Typewr iter ... 827 Broadway, New York, 
Me ma 
Rice & Duval..........«««++. re daktdesta “x “a Broadway, New York, 
ee 
BGs ils Mive conve cows ose The Allen Dense Air Ice Machine 41 Maldon Lane, New York. 
s 
Saunders’ Sons, D.......... Pipe-Threading and Cutting Ma- 66 Athe rton St., Yonkers).. 
chines, Y. : 
Schmidt Co., F. J........... Navy and Army Tailors. ... anneal Bd... ccc cnae coon 
Scoville Manufac turing Copper and German Silver w ire Waterbury, Connecticut. |B 
Co. for Electrical Purposes, Gilt 
Buttons for the Army and Navy. 
Sellers & Co.,Wm.,Incor-Cranes and Modern Machine = 4 Hamilton 8t., Phila.).....- 
porated. Tools. : 
Shelby Steel Tube Co...... Cold Drawn Seamless Boiler Fr ie i Building, Pittsburg,).........19 
Tubes. Penna. 
Sipe & Co., James B........ PM ca6 esdeéee -oeeeee| Allegheny, Pa..... sssssmeleeeeee 
Speed & Co., James........ Wine and Spirit Mere hants. ... Gibraltar...... 0000 50g: e560 
cover, 
Stirling Company.... .....- Niclausse Water Tube Boiler......Pullman Bldg., Chicago).......2 
Til. 
T 
Taylor, Arthur N.......... Rigger aveeneodnede .. 98225. Delaware, Phila., Pa...» >) 
U 
Union Iron Works........ Builders of Cruisers and Battle San Francisco, Oal.......--).0. 2 
Ships. 
w 
Wagner Typewriter Co.... Underwood Typewriter ........... 220 Broadway, New York, veasceesl 
a we 
Watson & McDanie! Co.... Steam Traps, Reducing Valves 146N.7th St., Phila., Penna)... woe 
ee and other Special! 
ties. 
Watson-Stillman Co... Hydraulic Tools and Machinery.. 46 Dey S8t., New York). veverll 
- &; 
Weston Electrical Instru- Electrical Instruments............ 74 Cortlandt St., New York, .---- 43 
ment Co. N. Y. » 
Wignall, James H...... ... Boat Builder..... ... ocienasal Beach & Vienna Sts., Phila)... . 
delphia, Penna. 4 
Williamson Bros. Co....... Engineers and Iron Founders .. Armingo Ave. & Camber ..--- 
land St., Phila., Penna. s 
Willoughby, A. .... ......Willoughby-St. John Shaking The Bourse, y hila., Penna. |... + 
Grate and Bearer Bar. 





















a., Penna. |... «+ 


Ww YORK, |... © 














PIERS. 





No. 1. No. 2. No.1. . Gx 900 Ft. No.4. . 80x 550 Ft. 
Er 610 Ft. 827 Ft. “ 2. . @x8S0“ “S.. @2~ 
TEs 5 6 os 6 0 6s m=” wa wae er Og “ 6. . 6x500“ 
Widthon Bottom. ........ 50" 80 “ 
Draught of Water over Sill . . . . 25“ 30 “* BUILDINGS. 
Machine Shop, Brick ......54.4-s 100 x 500 Fr. 
Boiler Shop, . + iw alee 100 x 300 “* 
DESCRIPTION OF ‘WORKS. Blacksmith Shop, * a 100 x 300 2 
Ship Ghed, = cs eevess 60 x 320 
Ship Yard contains... ....... 120 Acres. Joiner Shop, ee: him & 6 eee 60 x 300 “ 
ME ww wk tt Pies Framing Shed, “ ........270x34"™ 
Fromtageonthe Water ........ 2,600 Ft. Ss S048 3 ae 100 Tons Capacity. 
SS go 6 cs we ce 900x500 ** Revolving Derrick ..... >: iso“ *. 


Shops are equipped with modern machinery capable of doing the largest 
work required in ship construction. Tools driven by electricity and com- 
pressed air largely used in building and repairing vessels. 


() 














PHILADELPHIA, PENNA. 


MODERN MACHINE TOOLS 


GANTRY JB 
TRAVELING CRA DOCK 
ey 











LATHES DRILLS 
TOOL DRILL 
GRINDING GRINDING 
MACHINES MACHINES 

PLANERS BORING MILLS 





STEAM HAMMERS 





SHAFTING IN ALL ITS BRANCHES 
FOR THE 
TRANSMISSION OF POWER 


IMPROVED INJECTORS FOR BOILER SERVICE 


SPECIAL TOOLS FOR NAVY YARDS 
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NOTICE. 


; makes no difference what typewriter you have used in 


the past, are using now, or may experiment with in the 





future. The machine you will eventually buy is the 


UNDERWOOD 
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Where this machine is given a trial it quickly demonstrates 


that it is the peer of all other makes. 


VISIBLE WRITING, 
UNIVERSAL KEYBOARD, 
SPEED, TOUCH. 


Handsomely Illustrated Catalogue mailed on request. 


MANUFACTURED BY 


The Wagner [Typewriter Co., 


220 BROADWAY, NEW YORK. 


CHICAGO, PHILADELPHIA, WASHINGTON AND ALL PRINCIPAL CITIES. 
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After four years of investigation, the Boiler Committes 


appointed by the British Admiralty, have unanimously — 


declared that water tube boilers are more suitable for 
Naval purposes than cylindrical, and have again placed 
THE BABCOCK G WILCOX at the head of aj 
types. om * * * * s 


THE BABCOCK & WILCOX C0., 


NEW YORK G LONDON 


WORKS: 


BAYONNE, N. J., U. S. A. PARIS, FRANCE 
RENFREW, SCOTLAND OBERHAUSSEN, GERMANY 





WILLIAMSON BROS. CO. 


| Engineers and Iron Founders ] 








BUILDERS OF | 
The Williamson Steering Engines, Hoisting Engines, 
Evaporators, Distillers, Locomotive Cranes, 
and Special Auxiliary Ship Machinery. 


OFFICES AND WORKS: 


Aramingo Ave.and Cumberland St. © PHILADELPHIA, PA | 
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NEW BOOKS 


PUBLISHED BY THE U. S. NAVAL INSTITUTE. 





Naval Engines and Machinery. 

By Commander John K. Barton, U. S. Navy, Head of Department 
of Engineering and Naval Construction, U. S. Naval Academy. 

A text-book for the instruction of Midshipmen and for officers pre- 

ing for examination, fully illustrated with upwards of 260 text 
figures and 35 plates 8 x 10 inches, bound separately. 

Contents :—I. Work and Efficiency.—lI. The Action of the Steam. 
—IIl. Description and Nomenclature of Naval Engines.—IV. The 
Slide Valve-—V. Valve Gear and Reversing Arrangements.—VI. The 
Multiple Expansion Engine.—VII. Cylinders, Details, Attachments.— 
VIII. Crosshead-Connecting Rod, Crank Shaft—IX. Condenser and 
Its Fittings—X. The Indicator.—XI. Curves of Crank Effort.—XII. 
Drainage, Pumping and Fire System.—XIII. Propulsion and Screw 

liers—XIV. Auxiliary Machinery—XV. Steam Turbines.— 
XVI. Engine Balancing —X VII. Operation and Management.—XVIII. 
Port Service, Examinations, Adjustments and. Repairs—XIX. The 
Organization of the Engineer Division, Assignment of Men, Station 
Bills, Coaling Details, etc. 

Appenpix: Regulations for the Care and Preservation of Machinery 
—Spare Parts Carried on Board Ship—Workshop Machinery—Tools, 
etc—Steam Tables—Navy Specifications for Stores and Material— 
Inspection of Material, Steel and Iron, Copper, Brass and Bronze— 
Comparison of the Different Methods of Working Evaporators—Ex- 
amination Questions in Engineering for Line Officers for Promotion. 

8vo, 570 pages, full cloth. Price $6.50. Postage 38 cents. 


Naval Electrician’s Text- and Hand-Book. 


By Lievt. W. H. G. Bullard, U. S. Navy. An Elementary Text- 
Book for the use of officers and enlisted men of the Navy. It contains 
achapter on Wireless Telegraphy, and is in all respects thoroughly up 
to date; is illustrated by 164 drawings, and will prove a valuable refer- 
ence book for both officers and enlisted men. 

This book has been approved of by the Bureau of Equipment. 

547 pages, full flexible leather binding, pocket and tuck. Price $2.00 
postpaid. 


Notes on International Law. 


By Lieut. C. P. Eaton, U. S. N., member of the New Jersey Bar. 
This book consists of questions which have been asked on examination 
of Line Officers of the U. S. Navy, with their answers; others arranged 
$0 as to bring out the subjects more fully, with answers, together with 

tions and Solutions propounded and solved at the U. S. Naval 
War College. The form of “ Questions and Answers,” is a very con- 
venient one in many ways. 

8vo, 139 pages, bound in flexible cloth. Price $1.25. Postage 7 cents. 


The Petty Officer’s Drill Book, U. S. Navy (New Edition). 


_By Lieut-Commander W. F. Fullam, U. S. Navy. A complete com- 
pilation containing details of all drills. New Firing Regulations, Cor- 
rections in Gun Drills Regarding Safety Regulations, such as Misfire 
and Hang Fires, as authorized by the Navy Department. Also all 
drills afloat and ashore as far as would be necessary for a P.O. This 

will enable a P. O. to qualify as a squad drill master in every 








Fully illustrated, full flexible leather binding, with pocket and tuck, 
gold stamping. Price $1.25. Postage 5 cents. 
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NEW BOOKS—Continued. 


A Text-Book of Ordnance and Gunnery. 


By Lieut.-Commander W. F. Fullam and Lieutenant T. € Hart, 
U. S. Navy. This book is a complete and up-to-date work on the 
subject of Ordnance and Gunnery. The latest turret mounts and 
types of guns, etc., adopted by the Navy Department appear jn this 
edition. 

Officers preparing for their examination will find this book of espe- 
cial value. It will also prove of great value to officers of the Revenue 
Cutter Service and Naval Militia. Adopted as a text-book at U § 
Naval Academy. 

8vo, 11+ 440 pages, bound in full cloth. Price $5.00 exclusive of 
postage. Postage 30 cents. 


A Text-Book of Naval Boilers. 


By Lieut.-Commander F. C. Bieg, U. S. Navy. The book is pro- 
fusely illustrated by text figures and 17 folding plates. 

Contents: I.. General Description of a Shell and a Tubulous 
Boiler—II. Combustion and Firing—III. Heating Value of F 
and Utilization of Heat—IV. Fuels: Solid and Liquid —V. i 
Ship. Bunkers.—VI. Natural and Forced Draft.—VII. Eva ion.— 
VIII. Corrosion, and Care and Preservation of Boilers —IX. Boiler 
Fittings and Appurtenances.—X. Steam Pipes and Attachments— 
XI. Types of Shell Boilers——XII. Shell Boilers: Details and Con- 
struction.—XIII. Types of Tubulous Boilers—xXIV. Babcock and 
Wilcox Boiler: Details and Description and Construction—XV. 
Niclausse Boiler: Details and Description and Construction—XVI 
Thornycroft Boiler: Details and Description and Construction— 
XVII. Other Tubulous Boilers in Use in the U. S. Navy. Principal 
Tubulous Boilers Used in Foreign Navies: Description and Construc 
tion —X VIII. Boiler Tests. Methods of Making Tests and Description 
of Instruments Used. Blank Forms for Tests.—Appendix. Extract 
from the Navy Regulations. Steam Tables. Tables II and IL 

8vo, 358 pages. Bound in full cloth. Price $3.00, exclusive of 
postage. Postage 18 cents. 





The Bluejacket’s Manual, U. S. Navy (New Edition). 


By Lieutenant Ridley McLean, U. S. Navy. An illustrated Naval 
Catechism. It contains valuable information on all subjects of inter 
est to the Man-of-War’s Man, and is a splendid book for the use of 
Petty Officers who wish to qualify for promotion to Warrant Officers. 
Also for Naval Militiamen who wish to familiarize themselves wilh 
the duties of the Man-of-War’s Man. 

Full flexible leather binding, pocket and tuck. Price $1.25. 


Manual of Seamanship for the Officer of the Deck—Ship under 
Sail Alone. 


By Lieutenant P. W. Hourigan, U. S. Navy. 

Contents: I. General Duties of the Officer of the Deck at Sa= 
II. The Routine of the Watch—III. Making and Taking in Sail= 
IV. Studding-sails—V. Bracing or Trimming Yards—VL Ti 
Helm—Steering—VII. Evolutions under Sail—VIII. Getting Under 
weigh—IX. Coming to Anchor—Sending Down Masts and Yi 
Shifting Sails—X. Accidents—Parting Rigging.—XI. Squalls.—XIl. 
“Man Overboard!”.—XIII. Weather—Appendix. Compendium of 
“ Orders ”.—Index. 

Full flexible leather binding, pocket and tuck. Price $1.25. 
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NEW BOOKS—Continued. 


The Recruit’s Handy Book, U. S. Navy. 
By Lieut.-Commander W. F. Fullam, U. S. Navy. A most useful 

i for the Naval Recruit. It shows him what the Navy offers 
Ce in the way of a career, and it contains instruction in the rudi- 


ments of a seaman’s profession. 
78 pages, flexible buckram cover. Price 25 cents. 


Notes on the Design of Propelling Machinery for Naval 


Vessels. 
Prepared by the Department of Marine Engineering and Naval 
Construction, U. S. Naval Academy, for the Instruction of the Naval 


$vo, 171 pages +- VIII, copiously illustrated by text figures and 
folding plates, flexible cloth. Price $2.50. 


Notes on Steam Engineering. 
Arranged for the use of Officers of the Old Line of the Navy. 
Svo, 154 pages. Bound in full cloth, price $1.00. Bound in paper, 
price $0.75. Postage 10 cents. 


Hand-Book of Infantry and Artillery for the U. S. Navy. 

By Lieutenant W. F. Fullam, U. S. Navy. Approved by the Navy 
Department. Fully illustrated. The book has been carefully planned 
to make it compact and convenient for the pocket; many additional 
diagrams showing formations at a glance; especially desirable for 
Naval Reserves and landing parties. 

Handsomely bound in flexible blue leather with gold lettering. 
Price $1.25. 


The Oscillations of Ships. 

Compiled and edited by the Department of Marine Engineering and 
Naval Construction, United States Naval Academy. 

Chapter I. Unresisted Rolling in Still Water—Chapter II. Influ- 
ence of Resistance on Rolling in Still Water—Chapter III. Deep-sea 
Waves —Chapter 1V. The Oscillations of Ships among Waves. 

Bound in flexible cloth. Price 90 cents. 


An Aid for Executive and Division Officers. 

Compiled by Lieutenant Chas. A. Gove, U. S. Navy. The book 
contains blank forms ruled, with watch numbers, gun numbers, etc., 
mM proper columns, for use of Executive in his organization, and for 
the Division Officer in stationing his men. The paper is especially 

to withstand erasures. 
rt I. Contains a description of the organization: the “ Watch, 
rter and Station Bills.” The Stations for “Fire Quarters,” 
ral Quarters, Collision Quarters, Getting Underway, Mooring 
and Unmooring; also the Battle, Boat, Battalion and Messing Bills.— 
Part II. Contains forms for all routine matters.—Part III. Memoranda. 

The principal object of this book is to have at hand a systematized 
plan, and blank forms, that can be used in all types of ships. The 
Scheme adopted has been successfully tried on several vessels of the 
New Navy. 

Durably bound in imitation seal with gold lettering. Price 75 cents. 
Postage 15 cents. 


Address all orders to the 


Secretary and Treasurer of the U. S. Naval Institute, 
ANNAPOLIS, MD. 
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+ completely sterilized. 2 2% 1 


Its quality is uniform every day in : 


+ isa pure unsweetened condensed milk 7 
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It serves equally well for infant} 


+ feeding and culinary purposes. } 
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Supplied through the Commissary 
Departments of the U. S. Army 
and Navy st we r 
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HARRY RASMUSSEN, 
BOAT BUILDER 























MARINE RAILWAY 


AND STORAGE FOR BOATS. 
ESSINGTON, DEL. CO., PA. 
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Henry Glay and Bock & th 


THE HAVANA CIGAR & TOBACCO FACTORIES 


(LIMITED.) 


PAID UP CAPITAL, - ° - $7,000,000—GOLD, 


CIGAR FACTORIES: 


AGUILA DE ORO. (Bock & Co.,) Concepcidén de la Valla No. 5,7, 9411, 
HENRY CLAY, (Junttan Atvarez), Calzada Luyanéd No. 98 & 100. 
INTIMIDAD, (Anronto Caruncao), Calzada Belascoain No. 34. 
ESPANOLA, (Fveyo & Co.,) Consulado Street No. 91 & 93. 
CORONA, (Atvarez & Lopez), Calzada de la Reina No. 1. 

ROSA DE SANTIAGO, (Roaer & Co.,) Calzada Belascoain No. 2¢. 
FLOR DE NAVES, (Cueto Ho.,) Estrella Street No. 19. 
ESTELLA, (Cortina & Gomez), Marques Gonzalez Street No. 10, 
PROMINENTE, (A. Muro), Dragones Street, No. 41. 


ANNUAL OUTPUT: OVER 85 MILLIONS OF CIGARS. 


CIGARETTE FACTORIES: 


LEGITIMIDAD, } 
HONRADEZ, 
HIDALGUIA, | 
CORONA, (Atvarez & Lopez), Amistad No. 146. 
FIN DE SIGLO, Reyes Street No. 3 

AGUILA DE ORO, (Bock & Co.,) 
HENRY CLAY, (Ju.. ALVAREZ.) 
ESPANOLA, (Fvryo & Co.,) 
EL COMERCIO, (Micvet Cvst,) 


(Maroves Rapet), Paseo Carlos, III. 





( Princesa No. 1, 3, 5. 


ANNUAL OUTPUT: OVER 1160 MILLIONS OF CIGARETTES. 


HABANA LONDON 
Direccion General, e Office, Dashwood House, 
Calle de Cuba num. 37. New Broad Street No. 9 
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No. 5, 7,940, 
98 & 100. 
No. 34. 

93, 

l. 

bain No. 2¢. 


t No. 10, 


RS. 


TTES. 


1d House, 
et No.9 











BERNSTEIN MFG. CO. 





takers of Metallic Bedsteads and Aseptic Hospital Furniture 


3d and Westmoreland Streets, 


PHILADELPHIA, PA., U.S.A. 








ES 





‘DE LA VERGNE 


MACHINE CO. 


HORNSBY-AKROYD KEROSENE OIL ENGINES, 
REFRIGERATING AND ICE MAKING MACHINES, 
HIGH POWER GAS ENGINES. 


HORNSBY -AKROYD. 
THE WORLO’S STANDARD. 
CHEAP, SIMPLE, EFFICIENT. 
OVER 10,000 IN OPERATION. 
OVER 200 USED BY U. S. 
GOVERNMENT. .. .. «s 


8 H. P. HORNSBY AKROYD Oil ENGINE. 


Main Office, Foot of E. 138th St.. New York. 


. 
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KLINGER REFLEX WATER GAUGES 

















Are used by all the principal Navies 
of the World, Merchant Marine 
and for Locomotives, Automobiles, 
Stationary and Portable Boilers. #@ 


) The WATER APPEARS BLACK as | 
whilst the steam space SHINES” 


WITH A SILVERY LUSTRE 


HIGH PRESSURES 
SUPERHEA TED 


Send for Catalogue and List of 
Ships of the U. S. Navy already 


ENGINEERS 
Contractors and Manufacturet 
53 State Street, BOSTON 


| FACTORY, CHARLESTOWN, MASS. 





NEW YORK OFFICE, 141 BROADWAY. 
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“WILTBONCO” 
GAUGE MOUNTINGS | 


fitted out as as a 4 


) WM. T. BONNER & (0, 




















ESPECIALLY ADAPTED FOR # # : 


fe 





GAUGES, MORISON SUSPENSION FURNACES 


For LAND AND MariNeE BolLers. 
UNIFORM THICKNESS 






EASILY CLEANED 


UNEXCELLED FOR 
STRENGTH. 


Fox CORRUGATED FURNACES, 


ipal N Sole Manufacturers in the United States. 
ncipal Navies e 
ant” Maris The Continental Iron Works, 
Automobiles, Wear 10th and 28rd St. Ferries. West and Calyer Sts., NEW YORK. 

- Boilers, g _ Borough of Brooklyn, 


LIDGERWOOD MFG. CO. 


Manufacturers of 


















— HOISTING ENGINES 
space SHINES | | 
RY LUSTRE FoR 
CONTRACTORS, 
PILE DRIVING, 
BRIDGEanvw DOCK 
BUILDING, 
D FOR # EXCAVATING, &e. 
SURES STEAM AND ELECTRIC 
EOIsTs. 
ED — 
OVER 
23.000 ENGINES 
in USE. — 
: 96 LIBERTY STREET, NEW youn. id Colony Building, Van Buren aa ‘eons Streets Chicage 
nd List of 125 Water Street, Pi ean heteel tae +g 77 Oliver Street, Boston 
15 K. 7h Street, Poilndel dio ‘unite surest, New on Fullerton Bldg., St. Louis 
vy already Hendrie & Bolthoff Manufacturing Co., Denver, Col. Williamson Bldg leveland, 0. 


Sls Agent: A.M. Holter Hdw. Co., Helena, entana. 
Robinson & Cary Co., St. Paul, Minn. 


W E oy ‘ g O Standard Portable 


se fF 








RO, 








aS VOLTMETERS, 
AMMETERS, 
nufacturets WATTMETERS. 
STON 
WN, MASS. Strictly High-grade. © Recognized as Standards. 
Weston Electrical Instrument Co. 
ROADWAY. New York Office: 74 Cortiandt St. Waverly Park, NEWARK, N. J. 


BERLIN: EUROPEAN WESTON ELECTRICAL INSTRUMENT CO., Ritterstrasse mo. 53. 
LONDON; ELLIOTT BROS., Century Works, Lewisham. 
PARIS, FRANCE: E. H. CADIOT, 12 Rue St. Georges. 
(13 




















GENERAL ELECTRIC COMPANY. 


COMPLETE 


Electric Light and Power Plants 


— FOR— 


WAR VESSELS, STEAMSHIPS, YACHTS, 
DOCKS, WHARVES, &c. 


Our Marine Generating Set with Engine and Dynamo on the sam 
Base is the most Compact and Perfect Marine 
Electric Light and Power Plant. 


Search Lights, Dock Hoists, Fans, Ventilators, 
Incandescent Lights, Arc Lamps, ete. 
MAIN OFFICE, - - SCHENECTADY, N.Y. 


SALES OFFICES IN ALL LARGE CITIES IN THE UNITED STATES. 








Nickel for Nickel-Steel, 


THE ORFORD COPPER COMPANY, 
43 Exchange Place, - New York City. 
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ANY. 


Plants 
ACHTs, 


O On the same 
rine 


llators, 


C. 
DY, N.Y. 


) STATES. 





tel, 


NY, 
< City. 





| 





CABLE ADDREss: 


“FORBESGUN " 





STEERING GEAR 


BY 


W. D. FORBES Co. 


HOBOKEN, N. J. 
U.S.A, 














ay 











BERWIND-WHITE 
COAL MINING CO. 











PROPRIETORS, MINERS 
AND SHIPPERS OF THE 


EUREKA BITUMINOUS STEAM COAL 


OCEAN WESTMORELAND GAS COAL 














1 BROADWAY 
NEW YORK 





BETZ BUILDING, BROAD ST., AND SOUTH PENN SQUARE, PHILADELPHIA 
50 CONGRESS STREET, BOSTON, MASS. 
BALTIMORE, MD. 


SHIPPING WHARVES 





PHILADELPHIA, GREENWICH POINT. NEW YORK, EUREKA PIER, HARSIMUS. 
(6th St.), JERSEY CITY, N.J. BALTIMORE, CANTON PIERS. 


FOREIGN AGENTS 


CORY BROTHERS & CO., Ltd. 
3 Fenchurch Avenue, LONDON, E. C., England 


(16) 











[1] 


| 


~ 


| 


[ COAL 


| 


) COAL 


| 


HILADELPHIA 


R, HARSIMUS. 
PIERS. 


F. J. HEIBERGER 


ARMY AND NAVY 


MERCHANT TAILOR 


535 Fifteenth Street 


Opposite U. S. Treasury 





Be WASHINGTON, D. C. 





RICK & DUVAL 


— TAILORS — 


MODERATE PRICES 


Army and Navy Uniforms and Fashionable Civilian Dress 
231 BROADWAY, NEW YORK 


4. H, STRAHAN OPPOSITE N.Y. POST OFFICE 








| F, J. SCHMIDT CO., 


Navy and Army Tailors. 


A COMPLETE LINE OF GOODS FOR CIVILIAN DRESS. 


ANNAPOLIS, MD. 
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ae HYDRAULIC 4 
| TOOLS fi 


MACHINERY 


FOR 


Marine and Ship-Yard Use. % 
wt 


THE WATSON-STILLMAN CO. © 


46 DEY STREET, 
NEW YORK CITY. 






































| GOOD WORK. PROMPT SERVICE. MODERATE PRICES. 





THE FRIEDENWALD COMPANY, 


BALTIMORE, MD. 


PRINTERS, LITHOGRAPHERS, BOOKBINDERS. 





KATZENSTEIN’S 
METALLIC PACKINGS 


; Of different designs for stuffing boxes of engines, pumps, etc. 
1 Flexible Tubular Metallic Packing for Slip Joints on Steam Pipes. 
" Metallic Gaskets for al] kinds of Flanges. 
Highest Grade Anti-Friction Metal for Bearings 

Patent Automatic Life Boat Detacher. 

Patent Duplex Water Tight Compartment Doors. 

L. KATZENSTEIN & CO., 
General Machinists’ and Engineers’ Supplies, 

$57 WEST STREET. NEW YORK, U. S. A. 








Vis JRAWN SEAMLESS 


BOILER Tl TUBES 


SUITABLE FOR 
ALL CLASSES OF 














Estimates Furnished. Special Attention on Repair Work, 


JAMES H. WIGNALL, 
Boat Builder, 


YACHTS, LAUNCHES, AUXILIARY CRAFTS, YACHT TENDERS, 
SURF, WHALE, SHAD AND OYSTER BOATS WITH POWER, 
MARINE, STEAM, GAS AND GASOLINE ENGINES, 


Beach and Vienna Streets, Philadelphia, Pa, 








1828. 1903, 
75 YEARS. 





Have your Mattresses, Easy Chairs, Lounges, Pillows 

and Cushions upholstered with Baeper ADAMSON CURLED 

Hair and you have BACK OF you 75 years of experience in 

the Curled Hair business. 
Harr Fett made of the best selected Cattle Hair has 

for the past 25 years been the acknowledged standard In- 

sulation for Cold Stores and Refrigerator Cars, arid the 

best covering to be had for Hot and Cold Water Pipes. 

Send for Samples, Prices, Testimonials, etc. 


Baeder Adamson & Co., 














PHILADELPHIA. BOSTON, 
NEW YORK, CHICAGO, 














| Repair Work, 




















* ‘TENDERS, 
INES. 
mam HOLLAND 
Ba TORPEDO 
BOA [== 
mo | COMPANY 
ae } 11 Pine Street, 
‘all NEW YORK CITY 
BOSTON, 


CHICAGO, 
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t & 
Standard Typewriters 


Remington 
Typewriter Company 
_) Sa 327 Broadway 

<> New York 






























LOOMIS FILTERS. 


ESTABLISHED 1880. 


THEY FILTER ALL THE WATER 


RESIDENCES, PUBLIC BUILDINGS, 
AOSPITALS, APARTMENT HOUSES, 
HOTELS, OFFICE BUILDINGS, ETC. 


LOOMIS MANNING FILTER CO., 
Main Office, 828 Land Title Building, Philadelphia, Pa 


BOSTON. NEW YORK. BALTIMORE. WASHINGTON. 
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A SCIENTIFIC PREPARATION. 


| TABASCO PEPPER SAUCE 















j) or Liquid Pepper. 
INDISPENSABLE A NECESSITY 
FOR IN 
THE MESS. THE GALLEY. 
e.6h6©° ee ses 
KEEPS IN A LUXURY 
ANY FOR 
CLIMATE. THE TABLE. 
2 e® 66 e°.6.hC0©8 
. 
ALWAYS PURE UNEQUALED IN 
ATER 
AND STRENGTH 
E WHOLESOME. AND FLAVOR. 
via, Pa. 
ASHINGTON. 





MANUFACTURED ONLY BY 


R MGILHENNY'S SON, + “*oPstay 
































UNION IRON WORKS 


SAN FRANCISCO, CALIFORNIA, 








BUILDERS OF CRUISER S — ccm. 


CHARLESTON, 
CA@XSJ SAN FRANCISCO, 
OLYMPIA, 


Coast Defense Vessel MONTEREY, ) 


Battle-Ship OREGON. 





ae eee eee SS ee 


} William H. Horstmann Company 
Fifth and Cherry Streets PHILADELPHIA | 


) Military Equipments 





Correctness in every detail 
A thorough knowledge of the Regulations 
ON APPLICATION and Requirements of the service 


<a 


PRICE LISTS 





ee 
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THE STRATTON STEAM SEPARATOR 








Insures the engine absolutely dry steam 
A safeguard against priming. 


Avoids strains of water hammer on piping ana 
the wrecking of engines. 


Adopted by U.S. Navy and Light House Depart. 
ment. 


Sores Manuractursrs, 


THE GOUBERT MANUFACTURING CO., 
85 LiperRTY STREET, New York. 





Aso Manuracturers or TH2 GOUBERT FEED WATER HEATER 


The Columbia Steam Trap 


iS A WONDER. 
Especially adapted for Marine use 
WE ALSO MANUFACTURE 


Reducing Valves, Exhaust Pipe Heads, Steam 
Separators and other Specialties. 


WATSON & McDANIEL CO. 


146 N. 7TH STREET, PHILADELPHIA, PA. 
SEND FOR CATALOGUE. 
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“LARGEST PUBLISHERS OF MILITARY BOOKS IN AMERICA.” 


NEW MILITARY BOOKS 


STR AT Af ’ ) M By Maj. C. G. Morton, 6th Infantry, U.8.A. The genera] 
4 4 Wu. subject of strategy and tactics have been treated by 
many able writers, but this particular branch of both has never been given the 


attention it deserves, both from its importance and its interest. 


8 vo., Price, 75 cents, postpaid. 


INGLISH-SPANISH MANUAL. iG. So" 
ENG 4 S -S ral S Ai Pe oe i 4e Maj. C. G. Morton, U.S.A. 
It will be found the most complete and useful English-Spanish Manual yet pub 
lished. It should be in the hands of every American soldier. $1.00 postpaid. 


Manual of Instructions of Non-Commissioned Officers ofa 


i : . : With a scheme 
Troop of Cavalry in Security and Information, ¢., "programe 


instructions in that subject, by Lieut. Jno. J. Boniface, 4th Cavalry. 


Price, 50 cents postpaid. 


HUDSON-KIMBERLY PUBLISHING 00. 


KANSAS CITY, MO. 


Pipe-Threading and 
Cutting Machines 


Of all sizes, 1-4 inch to 18 inch 


_-_ 


STEAM and # 

GAS FITTERS’ 

HAND TOOLS. 
GPC 

= Ee ee ALSO PATENT WHEEL 

4 . PIPE CUTTERS 




















DIE-STOCKS AND VISES. 


SEND FOR CATALOGUE. 


D. SAUNDERS’ SONS, 


No. 66 Atherton St., YONKERS, N. Y. 
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THE ALLEN DENSE AIR ICE MACHINE. 





Contains only air. The only ice machine used on U. 8. men-of-war. 
Demanded by the specifications of the Navy Department. 


H. B. ROELKER, 41 Maiden Lane, N. Y. 


Designer and Manufacturer of Screw Propellers. Consulting and Constructing Engineer. 





The Galifornia Powder Works, 


33° MAREET STREDT, 





SAN FRANCISCO, CAL. 


MANUFACTURERS OF 


owe’ “EXPLOSIVES 


Military Powders—Smokeless and Ignition 
Dynamite, 
Black Blasting Powder, 
Shot Gun Cartridges. 

















L 





Highest Awar 
herever Exhibited 











HAS NO EQUAL 








Philadelphia 
Centennial, 1876 


The World’s 
Columbian Expo- 
sition, Chicago, 
Ill., 1803, 


California Mid- 
Winter Interna- 
tional Exposi- 
tion, San Fran- 
cisco, 1804. 








Cotton States and 
International 
Exposition 
Atlanta, Ga., 1895. 


Franklin 
Institute Medal, 
National Export 

pxposition, 
Philadelphia, 
Pa., 1809. 





Paris Exposition, 
1900. 


Pan American 
Exposition, 
Buffalo, N. Y., 
1901. 

South Carolina 
Interstate and 
West Indian Ex- 
position, Charles- 
ton, 8. C., 1902. 











RICHEST 








BEST FLAVOR 









From 1857 to the Present Time, 
1903, 47th Year. 


The Products of 


BORDEN’S 
CONDENSED MILK (0, 


have led in quality. The continual yearly 
increase of our output demonstrates this be 
yond question. Our goods have always 
taken the HIGHEST AWARD wherever 
exhibited, besides receiving the patronage 
of the most discriminating buyers. 

Our testimonials are always up-to-date 
and up-to-date buyers and users know that 


BORDEN’S 
Ragle Brand Condensed Milk 


AND 


BORDEN’S 
Peerless Brand Evaporated Cream 


are the very best in respect to richness, 














purity, quality and flavor. 

Our Evaporated Cream does not have that 
scalded flavor so distinctly objectionable in 
others and it does come the nearest to rich, 
pure, fresh milk that you can get in a sealed 


can. 
PREPARED BY 


BORDEN’S 
CONDENSED MILK CO. 
NEW YORK, U. S.A. 


ORIGINATORS OF CONDENSED MILK. 











(28) 

















inual yearly 
ates this be. 
ave always 
D wherever 
patronage 


up-to-date, 
know that 


| Milk 


——— 


| 


$e 


. richness, 


have that 
ionable in 
st to rich, 
n a sealed 











LUNKENHEIMER REGRINDING 


CHECK VALVES. 


———_ 
———— 


MADE IN TWO WEIGHTS FOR 
PRESSURE UP TO 200 AND 350 
POUNDS PER SQUARE INCH. 


HIGHEST GRADE OF BRONZE 
COMPOSITION, AND CONFORMS 
TO ALL THE U. S. NAVY RE- 
QUIREMENTS. 


VALVE CAN BE REGROUND 
WITHOUT NECESSITATING RE- 


oe rao . ate CUT THIS OUT, SEND TO US, 
AND WE WILL MAIL YOU A COPY 


OF OUR CATALOGUE. 








NONE GENUINE WITHOUT LUN- 
KENHEIMER CAST IN BODY. 





THE LUNKENHEIMER COMPANY, 


Largest Manufacturers of Engineering Specialties in the World. 


MAIN OFFICES AND WORKS, CINCINNATI, O. 


BRANCHES: 


New Yor«, PHILADELPHIA, New ORLEANS, 
26 Cortlandt Street. 1428-32 Callowhill Street. Tulane-Newcomb Building. 


LONDON, PARIS, : 
85 Great Dover Street. 24 Boulevard-Voltaire. 


48.N 





ALL THE NAVIES 


of the 
Leading Governments of the World 


NICLAUSSE 
WATER TUBE 
BOILER. 


Used by the Navies of 


United States, Spain, Germany, Argentine Republic, 
England, France, Chile, Russia. 
Italy, Turkey, Japan, 


120,000 Horse Power now in course of construction 
at our Works for the following ships: 


U.S. 8. Grorara, U.S. S. Virarintia, U.S. S. Pennsyivania, 
U.S. 8. CoLorapo, Turkish Cruiser ‘* Mepuipia,”’ 
Two ships for Great Northern S. S. Co. 


THE STIRLING COMPANY, 


General Offices: Pullman Building, 
CHICAGO. 
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THE “LONG ARM” SYSTEM C0. 


CLEVELAND, 0., U.S. A. 
Designing and Contracting Engineers 


AND MANUFACTURERS OF 


Standard, Interchangeable Ship Fittings 


Safety Electric W. T. Power Doors and Hatch 
Lifts 


ELECTRIC MOTORS 
CONTROLLERS AND 
JUNCTION _ BOXES 


W. T. Swing Doors, Sliding Doors and Manholes 


AIR-PORTS, DECK-LIGHTS, DEAD-LIGHTS 
HAND PUMPS, HATCH FITTINGS, ETC. 


















17%" «2 6’ ve 
SAFETY ELECTRIC 
POWER-DOOR 


Corresponeaas solicited 
rom ship-own 
builders and vaval ence 
tects. 


We can make your bulk 
head insurance effective 


We can manufacture @ 
large quantities and sell 
|e cheaper than youcal 
wild in small 

ties. 


We furnish all parts tofit 

interchangeably and we 

keep repair parts 

SMALL ELECTRICALLY DRIVEN AIR COMPRESSING in stock for “R 
PLANT FOR 1200 LBS. PRESSURE ORDERS”’ 
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SOMERSET CLUB 
MARYLAND RYE WHISKEY 


EDWARD B. BRUCE CoO. 
BALTIMORE, MD. 


———_ 


GEORGE P. BLAND, PRES. HORACE E. CAMPBELL, MANG’R. GEORGE P. BLAND, JR., SEC. & TREAS 


KEYSTONE STRUCTURAL CO. 


MANUFACTURERS OF 


Structural Work for Buildings and Bridges 


IRON AND STEEL 


Shops: ROYERSFORD, PA. 
PHILADELPHIA OFFICE: Harrison Building, 15th and Market Streets 





ESTABLISHED 1874. 
The Largest and Most Reliable Foundry Supply House in the World. 
MANUFACTURERS 
“Everything you need in your Foundry ” 


THE S. OBERMAYER CO. 


General Offices: Cincinnati, Ohio, U.S. A. 
Factories and Warehouses: CINCINNATI, CHICAGO, PITTSBURG 
Builders and Designers Modern, up-to-date, Foundry Equipments 
Manufacturers High Grade Facings and Foundry Supplies 


General Catalogue Sent on Application 


WY ) T FOR ALL KINDS OF PAINTING 
] K \ JA AN OIL 1S SUPERIOR TO LINSEED 
Weal 1 ; OIL AND DRYERS. - - - 


The principal Railway Companies throughout the 
United States use this oil in preference to anything 
else on the market. 

This oil is especially adapted to all kinds of Marine 
painting. 


For prices and terms write to 


JAMES B. SIPE & CO., 


Sole Manufacturers, ALLEGHENY, PA. 
(31) 




















HOOPES & TOWNSEND CO, 


PHILADELPHIA, PA. 


COLD PUNCHED 





BOILER & SHIP 
NUTS RIVETS 
MACHINE FLAT LINK 
BOLTS CHAIN 
DECK BOLTS WASHERS 
LAG SCREWS SWIVELS 
ROLLING MILLS, - - - HOOPESTON, PA. 


Arthur N. Taylor 
* RIGGER + 


322 S. Delaware Ave. 


PHILADELPHIA 


















yr 























International Smokeless Powder 
and Dynamite Company, 











Manufacturers of 


PURE NITRO-CELLULOSE 


SMOKELESS POWDERS, 








Accepted and Used by the Army and 
Navy of the United States. 


850 DREXEL BUILDING, 
Philadelphia, Pa., 
Factory: Parlin, New Jersey. 























The Lake Torpedo Boat Company 
Control the following U. S. Patents for 
SUBMARINE BOATS AND APPLIANCES 


And particularly special designs and their contained installation 
adapting them for 


SUBMARINE WARFARE 


No. 557,835, April 7, 1806. No. 710,472, October 7, 1902. 
No. 575,800, January 26, 1897. No. 712,814, November 4, 1902. 
No. 581,213, April 20, 1897. No. 714,921, December 2, 1902, 
No. 501,851, October 19, 1897. No. 715,305, December 9, 1902. 
No. 611,636, October 4, 1808. No. 716,059, December 16, 1902, 
No. 617,750, January 17, 1899. No. 716,844, December 23, 1902, 
No. 638,342, December 5, 18909. No. 717,101, December 30, 1902, 
No. 650,758, May 29, 1900. No. 719,235, January 27, 1903. 
No. 652,970, July 3, 1900 No. 725,570, April 14, 1903. 
No. 676,820, June 18, 1901. No. 726,227, April 21, 1903. 
No. 695,215, March 11, 1902. No. 726,705, April 28, 1903. 
No. 709,335, September 16, 1902. No. 726,047, May 5, 1903. 


OTHER PATENTS PENDING. 


These patents cover broadly the principal features embodied im the 
LAKE TYPE of submarine boat, the methods of construction, of install- 
ing the machinery and auxiliary apparatus, etc 

Among other features, they cover: 

The methdd of utilizing the bottom of the sea as a guiding medium; 
the diving compartment and means to enable divers to leave and enter 
the vessel while submerged; the superstructure and means for storing 
fuel and supplies within the same; the invisible conning tower; means 
to prevent injurious gases from leaking into the boat; means to enable 
operators in the boat to secure an all-around view of the horizon while 
submerged; means for navigation beneath fields of ice; means to auto 
matically reguiate the depth of submergence by the use of hydroplanes 
and otherwise; means for increasing stability and maintaining trim; 
special methods of installing storage batteries; apparatus for handling 
and discharging torpedoes under water; means of control of propelling 
apparatus; method of establishing communication with the shore while 
at sea; anchor operating mechanism to enable the vessel to remain for 
long periods at any desired depth, etc., etc 

These patented devices are the result of 20 years of study and exper 
ment with submarine boats and are covered by over 300 patent claims. 


THE LAKE TORPEDO BOAT COMPANY, 
BRIDGEPORT, CONN. 
Designers and Builders of Submarine Torpedo Boats. 


The most Effective and Least Expensive Weapon for Coast Offense 
and Defense. 
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Offense 











“Time will Tell” 


























HAYS’ “4 ikoor 
Marine Glue 


Has been in Continuous Use for 
Over 40 Years by the Largest 
SHIPBUILDERS both here and 


abroad. 


The Standard in the Navies of the World 
Unequalled for Paying Decks 





Send for Descriptive Pamphlet and Price-List to 


Binney & Smith Co. 


81-83 Fulton Street, New York 





























WILLOUGHBY-ST. JOHN 


PATENT IMPROVED 


SHAKING GRATE AND BEARER BAR 





In use by U.S., Rus- 


| sian and Japanese 


Navies on all vessels 
built under speed re- 
quirements. 

No necessity for 
**cleaning’”’ fire. 

Capacity, Economy 
and Durability. 

Adapted to all types 
of furnaces. 

Full Boiler Power 
developed. 


larger Air Space. Slower Combustion. Over 50 per ct. more steam. Draft Improved 
A. B. Willoughby, The Bourse, Philadelphia, Pa., U. S. A. 
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The ADOPTION of the LESLIE PRESSURE REGULATOR ' 
the U.S. Navy, Merchant Marine, Railroad and Stationary Service isducemey 
tirely to its UNPARALLELED SUCCESS in ALL KINDSofwok® 


J. S. LESLIE, 


RAILROAD AND MARINE SPECIALTIES, 
PATERSON, N. J., U.S. A. 





MARINE. 
CATALOGUE 


of Pumps, Condensers, Feed- Water Heaters, 
Evaporators and other Manne ae 
now in press. It is the most complete book 
of its kind ever issued and describes for the 


first time many new developments in marine 
pumping apparatus. WRITE FOR A COPY. 


GEO. F. BLAKE MFG. CO: 
114 Liberty St., New York City. 























SCOVILL MANUFACTURING CO. 


WATERBURY, CONN. 
U. S. A. 


Sueet Brass, Copper, anD NICKEL SILVER, 


FoR CARTRIDGE SHELLS AND BuLLet Covers 


CoprpeER AND GERMAN SILVER WIRE FOR ELECTRICAL 


PURPOSES 


Gitt Butrons ror THE ARMY AND Navy 








JAMES SPEED & CO. 


(ESTABLISHED 184!) 


Wine and Spirit Merchants 


IMPORTERS OF HAVANA AND MANILA 
CIGARS 














GIBRALTAR 


NAVAL MESSES Supplied with Wines and Spirits FREE OF 
DUTY, and FREIGHT FREE to any Port in Great Britain and 
the Mediterranean. 


HALF-FREIGHT only charged to any 
Port in India, China, and the Cape. 


PRICE LISTS ON APPLICATION. 


N. B.—Sole Importers of M. MELACHRINOS AND Co.’s Egyptian Cigarettes. 














